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(57) Abstract: It is intended to provide a microorganism-origin and soluble coenzyme-binding glucose dehydrogenase which cat- 
alyzes a reaction of oxidizing glucose in the presence of an electron receptor, acts on maltose only at a low ratio of 5% or less and is 
inhibited by 1,10-phenanthroline. It is also intended to provide a process for producing the coenzyme-binding glucose dehydroge- 
nase and a measurement method and a measurement reagent with the use of the coenzyme-binding glucose dehydrogenase. Thus, it 
becomes possible to apply the coenzyme-binding glucose dehydrogenase to industrial purposes. Moreover, the coenzyme-binding 
glucose dehydrogenase is usable in producing and analyzing substances including, for example, a method of measuring glucose in a 
sample, a method of removing the same and a process for producing an organic compound. Also, it becomes possible to provide a 
glucose sensor whereby blood glucose level can be accurately measured. That is to say, it becomes possible to provide a highly useful 
enzyme which is usable in modifying and processing materials in the fields of pharmacology, clinical medicine and food industry. 
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£ NAD (P) S*Jo Ufc ttntf fc 6 & V» t ^5 JWItt*** o fc. 

it. £<E>\Z, #|g 2000-350588 #^**«fc^4#M 2001-197888 -^^«fc*ViTH* 

^^T ; g>jiS?'t4^{£Vi — ^> :*:B§M (Escherichia col i) 

tf on^y u >*«»*tT«^^3-^JK**»* 10-243786 # 

&$8) , ->zl— • XT, tf— (Pseudomonas sp. ) *3fetfn n*/ U 

*»*fr*^3 — (Agric.Biol. Chem. (1980) 44:1505-1512), 
T$i?)Vn J n$ ♦ VJ-t^r >X (Gluconobacter suboxydans) S*tfcm3r 
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(Agric.Biol. Chem. (1981) 45:851-861) h -7. C^f^f^ffltttt, ^rtl^ti 

3*, 3. 2%. wv&zft, mft<Dmmft\zft&vT^ztztb. ^jmitiz&zwmowi 

J. Biol. Chem. (1967) 242 : 3665-3672, Appl. Microbiol. Biotechnol. 
(1999) 51 : 58-64, Appl. Biochem. Biotechnol. (1996) 56 : 301-310 
Enzyme Microb. Technol. (1998) 22 : 269-274 -ei§$ntV^^ ^Ttife^ 

15 So 

$ <E> \Z \* n - X m £ ^{fcT -5 d <h $ «M £ V X V>5 0 

20 

fc-?z>fcm*MML, mz.\*. Ecmmmn) 1. 1. 99 c^i^n^iitfes. s 

30 



WO 2004/058958 



PCT/JP2003/016603 



4 

U, i&i&S 5mM <Z> 1, 10-7x:J->hniJ >T 50W±lfi§£tU SF*L<« 2mM 
1, 10-7i^->haU >T 50X«±ffi^$n, J;?)2?*L<& ImM 1, 10-7x:f->h 
D ij >7? 50m±lfi#$n^. icfc, MM^^^-&M^;Pn-X®i7jc^p^« 50mM 
10 n>l • * h U «7Ailt»*£(pH5. 5)#&Tfc43ViT, 50*CT 15 #©M3I^*> 

tt«*3 J: ovs umm. \z mmtz&n & wr ^ 7 m s fc \z ~d v>t, 

20 StfcFERM BP-08578 ft*©1i^*i®-&M^;W3i-7)8i7K^#^-C^^. 

Sft*l?li77^MJW • ^-U-bf (Aspergillus oryzae) (DM$&WMft& <ktfi£ 

©#ft««tBS »lTl>« ( TCHAN-GI BAK (BIOCHEMICA ET BIOPHYSICA 
25 ACTA. (1967) 139:277-293) ) 0 Vfr V. Wi>f)Vn -7JK7jc^^^«*^M-T * 

tib#3*u i, 10-7 1^-> ho u >*^tr^«^^-^-Tia#sna:via:^5 

30 fflttfc*****. -75, *^BJi?J.ttiUfc«^^M-&^^;Uzi-7Ki7K^^^«, 
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n-^Jtt7K*»*teft^T5Sf)fett3&«*<. *fcS&JPK*>©flU ^fi© 1.10-7 

5 

10 ^^I^SI^-rs. ^m£^teff£b<Ki*^£#lT'i&rK J:DJ!F*b<«TX'S 
)V*)V7> (Aspergi I Ins) JH > *> \z9t&\s < \&T * )V 7. - T V V 7* 

(Aspergillus terreus) Tr* D , ft b < tt*ftfm FERM BP-08578 T? & 

jv- n - x e*^^^ * ^ m-t % #)v a - x © i^iti * j: tfumitG m <d mm u m 

30 
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5 

y«(III)»*U9A) £i&ig* 2mM-500mM 1ffl!^5i:t*1*iW , bOT?»5. 

h - t, t> l < » fts ffl tt « » * t s n s m « ic *f -r * m *s ft © *b & £ £ w # * -c « 

15 

int 3 (3.2) <DmBmm&mt?)vzi-7sM#immm<D*B*if£&(%) t ph 

tt^tU • 'J >»t h 'J (PH4. 6-6. 2) , ♦>J>tt*U^A* 

®S£(pH6. 8-7. 2), Oh'JX • (pH7. 8-8. 6) is«ktf A^U ->> • *BMfc 

th'JC/A (pH9. 2-9. 5) »#*©M3i pH tt pB 7. 0—9. 0 1?»o3fc. 

25 i2ll £jftfi0y3 (3.3) 0«»*«f^ffl^3-XK**»*08l#»tt«) t PH 

ft^ft, D^X>M • U>»^-hU^A«fltt(pB3. 2— 6.4), ♦U>»*U»>A« 
ffitt(pH6. 3-6. 9), Oh U X • &g£ii«i£(pB7. 3-8. 6) *5«fctf A£f 'J • TKK-ft 
thU 2 A^Sr^ (pH9. 1- 11. 4) T&S. ^H?5i <Z>^?£ pB tt pH 4. 5-8. 5 ~C& r> fc. 

30 b 3 ra, *jsm 3 (3.4) ©«r»*ii'&ffl^;w3-^K**#*ffl»jsit (%) turn 
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m 4 mmm 3 0.5) ©*s@ifiiii§^M^;i/3-*iift7K*#^©Mgi£©^# 

5 <h7^3 tifc 

B 5 £%09 4 ©£OW=i-*j£»©fc«>©*fe***C. dcip ©ftS^fc-^;!^ 



15 ^^s^jg-rs^8e>©«^©^si 

*»W©*t»*IS'&a^3-Xlltt7K*»*tt, EC 1.1.99 

D , ft 2; b < EC 1. 1. 99. 10, EC 1. 1. 99. 13 % b < tt EC 1. 1. 99. 17 T 

ssti5gitfentfj;<, »»3!i8'&si©»*T!fc?K $?*b<«pj^tt©M^ 

20 ^^^M^^T^-S. otD, iii!i©|&ffi:feJ:tf/S;fc^§SMT#M?£1&&J£ 
25 *56^©*t**tS"&Sf JU3-^K**»*tt» ftMtJRJ&lfcfcfcHT* *IS*3fc# 
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mmm&Mtf)i^-xj$t*mmm<DBmmmzmm& 5mM i, io-7it>ha«j> 
t 5oa;«±ffi#$n, fftKft 2mM i, io-^x-^> hnu >t? soxBJUBUFan, 

t fcD»*L/<« ImM 1. 10-7x^> hn >J >T 50%&-t, <t«9S^fc« ImM 1,10- 
5 50mM ^x>« • -^]-U^A«««(pH5. 5)#«ETK*ViT, SO^T 15 

* 5B e © tt v * ur ^ a y j w 3 - * K tk at m m -c & s * > ^ * k & * tf* © *a « * 

(Archangium) JH , 7 — 9 * ^ D A X (Archaeoglobus) fl , 7*t7, 
(Arsenophonus) H , 7* — W > 7 (Ahrensia) M . T^tA^r'J^A 

20 (Aureobacterium) 7X u n *j ft 7. (Aerococcus) in, 7in tf ;WA (Aeropyrum) 
£L 7xns^ntf«7A (Aeromicrobium) Jg, 7io : Et7 (Aeromonas) I, 73r7 
x £ X (Aauifex) JH, 7 ? 7 X t! U 5 A (Aquaspir ilium) A. 7 97X9 9- 
(Aauabacter) H> 7 9 7 X 9 7" V A (Aauabacterium) M* 7 9 7 5.9 ob*«7 A 
(Aauamicrobium) 7 9 ^ J 7oH ^X (Actinoalloteichus) 79?-S*r* 

25 ^7.4^5 (Act inokineospora) M> 7 9 J- J n 5 U 7 (Actinocorallia) 7 9*5- J 
(Actinosynnema) JK, 77f yx#5>=?9A (Actinosporangium) JS> 7^ 
^7 A^;PA (Actinobaculum)M, 7 £ ^/ /WW* (Actinobacillus) JR. 7^ 
7 fc^xi^A (Actinopycnidium) JS§, 7 9?- J tf;*#9 (Actinobispora) A, 7£ 
3V T'^^-T. (Actinoplanes) JS, 7 £ # U 7# 9 (Actinopolyspora) M> 7# 

30 ^7 # U ^z)Vy 7 (Actinopolymorpha) M> 7^fyv-ft7x (Actinomyces) I, 7 
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£9V 7J?a7 (Actinomadura) JR, 7;7 ptj^^XtI^ (Acrocarpospora) JR, 7 if 
p □ yftX (Agrococcus) I, 7 :?p/\*# =r \y £ a (Agrobacterium) M, 7^n?-f 
tX (Agromyces) JR, TP n^J-^J* (Achromatium) K, 7 i^o ^e^-^ (Agromonas) 
JR, 7:7 p^/^ # (Achromobacter) JR, 7 P 1/^7XT (Acholeplasma) I, 7 
5 1M 7 (Asaia) JR, 7 5/5>7S 7 (Acidianus) JR, 7 v v'X 7 r (Acidisphaera) 
i, 7 ~>> ? "7^ U ^7A (AcidiphiliunOJR, 7->> 5 5 # p bf'i'A (Acidimicrobium) JR, 
7i'> ? PA7 (Acidilobus) JR, 7 y n y ft 7 (Acidaminococcus) I, 7>^ 
s;;^^- (Acidaminobacter) JR, T'/f^t^^^ (Acidi thiobaci 1 lus) JR. 
y-J hD y *X (Agitococcus) JR, 7~> Kli— V7 (Acidothermus) JR, 7->Kfe^ 
10 (Acidocella) JR . 7-> F/'Si'f U (Acidobacterium) JR , 7 H # 9 * * 
(Acidovorax) JR , 7 -> H t t X (Acidomonas) JR , 7 ^ h Ai^ ^ - 
(Acinetobacter) HI, 7XfA p — U 7. (Asticcacaul is) JR, 77rO 1^7"^ X"? 
(Asteroleplasma) JR , 7 fe 5 1 h V # 7 A (Acetitomaculum) JR , 7tf-t:y i J t 
(Acetivibrio) JR, 7-fe h 7tio fc*7 A (Acetoanaerobium) JR, 7febyx<^A 
15 (Acetogenium) JS, 7fe M}"— (Acetothermus) JR, 7fe h (Acetonema) JR, 
7fe h A*7 (Acetobacter) JR, 7-fe S/^f U "7 A (Acetobacter ium) JR, 7fe 
h/\p tf^7 A (Acetohalobium) i< 7fe h 7 5 * >^ A (Acetof ilamentum) JR, 7 
fe h 5 9 a fc*<7 A (Acetomicrobium) JR, 7 V7 — ft X (Azoarcus) JR, 7 7X^7 
(Azospira) JR, 7 77, tf 'J 9 A (Azospir ilium) 7 % / hA'i? ^— (Azotobacter) 
20 JR, 7 x / * 7 -y- x (Azonexus) JR , 7 V b* 7 U * (Azovibrio) JR , 7 , /ttX 
(Azomonas) JR , 7 V ^ 7 b U p > (Azomonotrichon) JR , 7 7 'J 7 tf A 
(Azorhizobium) JR , 7 7 U 7 7 ^ 7 X (Azorhizophi lus) JR , 7 
(Atopobacter) JR. 7 fcf^A (Atopobium) JR, 7t77X"7 (Anaplasma) JR, 7 
x^. — 1) x/\*^JU7 (Aneurinibacillus) M, 7^ P 7;i/# X (Anaeroarcus) JR, 7 
25 ^p p y 7J X (Anaerococcus) 7 * P v-^7 (Anaerosinus) JR, 7 3=- p A # 37 — 
(Anaerobacter) JR, 7 * D /X 7 )V A (Anaerobaculum) JR , 7^ntft7tf>J 5A 
(Anaerobiospiril lum) JR, 7 ^ P tf 7 U =f (Anaerovibrio) JR , 7 3- p 7 A 
(Anaerof ilum) JR, 7 u Zf ? X ~? (Anaeroplasma) H, 7 ^ p 7 ^ > 7J 
(Anaerobranca) JR, 7 ^ p# 7 7 7 (Anaerovorax) JR, 7^ P A-9 - (Anaeromusa) I> 
30 7*P^7^7 (Anaerorhabdus) JR, 7 7 (Anoxybaci 1 lus) S, 7k*t 
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h o 7 4 7 (Abiotrophia) M , 7 7 -y M 7 (Af ipia) 7 >J u y * 7 
(Amaricoccus) I, 7 5 3 9 7 (Amycolata) 7 5 □ 5 h ^vX (Amycolatopsis) 
JH, 7 S jno$— (Aminobacter) JR, 7 5 y f\9*r U £ A (Aminobacterium) JR, 
75 y =6^7 (Aminomonas) JR, 7 ;* #A7 7 — (Amoebobacter) I. 7t^7^X 
5 (Ammoniphilus) 8. 7t-7ii?7 (Ammonifex) )R, 7 * 7. ^ 5 >^ 7 A 

(Amorphosporangium) JR> 7 9 7 - 7 (Arachnia) 7'J->I5 (Alysiella) JR> 7 
U v-7 un5-)V7s (Alicyclobacillus) 7 U (Alishewanella) JR> 7 

- # 5 ?7 (Alcanivorax) JR, 7 )Vji /A*7t- U 7 A (Arcanobacterium) )R> 7 
JWUm (Alcaligenes) JR, 7;i/# 'J/^fU 7 A (Alkal ibacterium) jR, 7 )V 

10 * >J 7>r 57 (Alkaliphilus) JR, 7;H3 A7 7- (Arcobacter) JR. TJVXD/^^ 
— (Artbrobacter) M , 7 ;W t- d n y # X (Alterococcus) JR , 7Jkf nttX 
(Alteromonas) JR * 7^t'/H^- (Albibacter) JR > 7n<^3y*7 
(Alloiococcus) JR * 707n"7-r->c7A (Allochromatium) JR , 7D FttX 
(Arhodomonas) JR> 7 □ ^E^X (Allomonas) JR. 7 □ U \/fc:* 7 A (Al lorhizobium) JR, 

15 7>Ao^DiJX (Ancalochloris) JR, 7 P 5 7 u t£7 A (Ancalomicrobium) JR. 
7 y^X (Angiococcus) 1, 7>^n5 7 n fcf7A (Angulomicrobium) I, 
7 > v' o A7 7 — (Ancylobacter) JR, 7 >7 # hA7 7 — (Antarctobacter) JR, 7 
>7^< A? 1 ;!/* (Amphibacillus) JR, 7 >75 U x^ (Ampul lariel la) JR, <1 *f-)-\L 
7* ^ ^" A (Ignavigranum) IS, -f U ^ (Idiomarina) JR, < 7^ OTf 

20 (Isochromatium) JR, -f V 7 7 xX^ (Isosphaera) JR. -f -x^^ 7 (Ideonel la) JR, 
-f U :tA*7 7 — (Ilyobacter) JR, -f > h 7X^7 A (Intrasporangium) JR, 

— (Weeksella) JR, 7 -f 7;i/7 7 — ^7 (Wigglesworthia) JR, 7-fU7 
A~>7 (Williamsia) JR, 7* >J (Wolinella) JR. 7 *;WN**7 (Wolbachia) JR, 
7 1/7 ^5X? (Dreaplasma) 7 K A^;i/7 (Ureibacillus) JR. x-T7*^ 

25 (Eikenella) JR , x - U * 7 (Ehrlichia) JR , x 7 v- ^ * A* ? x U 7 A 
(Exiguobacterium) JR, x7-fe n 7#7 (Excel lospora)M, xi? hftoHXtf7 
(Ectothiorhodospira) JR , x 7 7 ^ 7 (Aegyptianel la) JR , x »/ :# — -fe 7 
(Eggerthella) JR , X y 1/ x U t: 7 (Escherichia) JR , xK7— Kv-x^ 
(Edwards iel la) JS, xfc*><7*^ (Ewingel la) JR, x^ «J 7 □ V— > (Eperythrozoon) 

30 JR, I'J ->^Q7 U £7 (Erysipelothrix) JR, x U 7 D A7 7 — (Erythrobacter) 
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JR, x>JXo$£7nitf£A (Erythromicrobium) JR, x U X Dtt^ (Erythromonas) 
m. IU hnx^^V^^A (Elytrosporangium) JR, Ul'-z-T (Yersinia) JR, x 
;Hf XT (Erwinia) il/ ; En« i y^x (Eremococcus) M , x>S^7 7— (Ensifer) 
M< I>rn3 y;fcX (Enterococcus) JR, x^r-aA:?^— (Enterobacter) JR, x 
5 > ht^XT (Entomoplasma) JR, x > h h'DA'^^- (Enhydrobacter) JR, x> 
HA'^^ - (Empedobacter) JR, ti; (Oenococcus) 1R, :*x;UX tf7 

(Oerskovia) JR. * — 5/ x *E X (Oceanimonas) JR , t-xt/Xt'^A 
(Oceanospirillum) JR, ^^"iJ" n A £ 9 — (Oxalobacter) JR , * + *n7 7 #X 
(Oxalophagus) JR , •* * V n 9 9 — (Oxobacter) JR , t^fAA^- 
10 (Octadecabacter) JR , * ^ n A £ h 5 a (Ochrobactrum) JR , * : s a # o U X 
(Oscillochloris) JR, * -> n X tf 9 (Oscillospira) JR, X A A # ^ »J ? A 
(Obesumbacterium) ^, t'Jx>f7 (Orient i a) JR. * U V 7 (Oligella) * U 
^ h □ 7 r (Oligotropha) JR, 3* U A? ^ A (Oribaculum) JR, tJk-frn-^X 
(Ornithinicoccus) JR, £ a Hty A (Orni thinimicrobium) ^JWx 

15 h K9 t- U A (Ornithobacterium) U x 7 (Orenia) JR , # - H * V 7 

(Gardnerella) JR , ts — — =E 7* X (Ca.rnimonas) JR, # — /A^x'J^A 
(Carnobacterium) JR, * ~7 7^-7 (Couch i op lanes) JR, fi V H U 7 (Cowdria) 

JR, *VnK99— (Caulobacter) JR, #-fe:*A# ^— (Caseobacter) JR, #^xA 
U A (Catenibacterium) JR, iJf-any^^X (Catenuloplanes) JR, %t- 
20 / 3 y # X (Catenococcus) JR, # x 7 h X 5^ 7 (Catellatospora) M , % h ^ 7 
(Catonella) JR , * X X 5 U X (Capsularis) JR , tiZfJ^h7T~75 
(Capnocytophaga) JR, # U ^"^••7 (Gal 1 ionel la) JR, 'J :*X r ^ > (Caryophanon) 
JR, # U 3 7 (Gallicola) * U ^ hA# 5 s - U >> A (Calymmatobacterium) * 
JVr^ tA^f'JC'A (Cardiobacterium) JR, AJVf-f tJPDJ/^y^- 
25 (Caldicellulosiruptor) JR, 2> JU^-* A*— # (Caldivirga) JR, *JkfDAi?f U 9 
A (Calderobacterium) % 77 A (Carboxydibrachium) JR, 
^^v- Hit — ^X (Carboxydothermus) H, * JWstf X 9 X (Carbophi lus) JR, tsu 
7^ 9 — (Caloramator) JR, h A*£ 9 — (Xanthobacter) S, ^-y^b^T-X 

(Xanthomonas) JR, ^ : yV7 (Xylella) M, * X ^ ^X (Xylophilus) M, 
30 7 7 9 7 (Xenorhabdus) JR , * * It h 7 (Kitasatoa) JR , 
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(Kitasatospora) M > 3^ y X 7 — # (Chitinophaga) JK . 3r h n y # X 
(Kytococcus) JK. ^^-^n y 2/ X (Kineococcus) JK. 3r^3-X3j? U 7 (Kineosporia) 
JK. 3f^7 (Quinella) JK. +^fnXJ|! 5 >=£^ A (Kibdelosporangium) JR, ^FY 
> fcf o A # * - (Campylobacter) JK . * > 9 (Kingella) JK , ^*;*U7 

5 (Kutzneria) JK > i' ^' J 7 H ^ X (Cupriavidus) JK . ^7^D3y*7, 
(Craurococcus) JS » ^ ^ v- x u 5 (Glaciecola) fli . ^ 5 •> 'J A f Jl/ ^ 
(Graci 1 ibacillus) JK . ^ y — n. U * x 9 (Granulicatella) )R . if y A ;* 9 
(Grahamella) JR. ^ 5 tfA£ * — (Clavibacter) Ms ^7S^7 (Chlamydia) i, 9 
^5 K7-f 7 (Chlamydophila) JR. y U 3"A£ x U A (Cryobacterium) JR. ^'J3 

10 7-f (Glycomyces) JR. £ U v'^-y *X (Chrysiogenes) fi, ^UX^Xfcf^ 
(Cristispira) JK. * U iz^A^ ^ U # A (Chryseobacterium) JR. ^'J-t^-^^-X 
(Chryseomonas) JK . ?U t U 9 A (Crinal ium) JR . ^'J^hX^^C^^A 
(Crypto sporangium) JR. ^ U y h A # t- U *} A (Cryptobacterium) JR. 9 U ^ 5 
(Kluyvera) JK . * U 9 (Kribbella) JK . jf^attM?^-" 

15 (Gluconacetobacter) JK . 9 1\r zi J f\ 9 9 — (Gluconobacter) JR . y )V =5- 7 
(Kurthia) JK . y )V h A ir =r U A (Curtobacterium) JK. J'l/ZXUn 
(Crenothrix) JK. 7l/7*->i7 (Klebsiella) P. ^ > (Clevelandina) JR. 

yUiy^Vy (Crossiella) JK. ^nx hUi"7A (Clostridium) JR. ^nfc*;2j5^ 
(Globicatella) JK . ^ 07f^f (Chromatium) JK . ?nt;t^f'Jf in 

20 (Chromobacterium) JK. ^ ntAnA^ - (Chromohalobacter) JK. #an^v 
(Chloronema) JR. y uu k'^A (Chlorobium) ^ □ n X Uy-^X (Chlorof lexus) 
JK. y ddaM h >(Chloroherpeton)M. y-f^i Mr 9 — (Caedibacter) JK. >r 
h if o -zyf ~^ A (Ketogulonicigenium) IK. if"? — 9 (Gemmata) JK. 7*5^- 
(Gemmiger) JK. V * y (Gemella) JK. if^M* y — (Gemmobacter) JK. $-7MJy# 

25 X (Chelatococcus) JK . *r y V A ^ 9 - (Chelatobacter) JK . W^Mr* — 
(Gel idibacter) JK. 3i;^7 (Coenonia) JK. ny -y^-Vy (Coxiella)M. n 27 U 
7 (Kocuria) JK. (Koserel la) M. 3 y° o □ y # X (Coprococcus) JR. n ^ 

a+f— ^Mty — (Coprothermobacter) JR. n -fuM^JVT, (Coprobaci 1 lus) M, 3 
7ttX (Comamonas) JK. n ij =f U £ A (Coriobacterium) 3U*;^f 

30 U S A (Corynebacterium) M . 3 'J > t 7 (Col i insel la) M , □ ^ !7 i 'J 7 
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(Colwellia) JR, H^-T (Gordonia) I, □ yifu 7 (Conglomeromonas) 
JR, 3>Hd7'i'tX (Chondromyces) JR, If— vin/ti? ^ — (Thermaerobacter) 
JR, if— ^7 (Thermus) I, if — h^-^ A (Thermacetogenium) if — 
a t*yu ^ (Thermanaerovibrio) JR, if— 5*77 (Thermicanus) JR, if— S^A* 

5 3^7 (Thermithiobacillus) JR, If-tT ^ 7 "fe7 (Thermoact inomyces) S, 
D-^ET^a;^^ - (Thermoanaerobacter) JR , * — tT^n/^f'J'Ji 
(Thermoanaerobacterium) JR, D , - ; E7^o t'^A (Thermoanaerobium) $1, if — ^E 
^ ^£A (Thermocladium) JR, if — ^E £7 iJX/'SA (The rmoc r i spurn) JR , if- t^U 
r:7 (Thermocrinis)JR, It— n-7^<7 A (Thermochromatium) i, *-t3»* 

10 7. (Thermococcus) JR , if — ^ v' 7 * (Thermos ipho) JR , t- ; ti/>hD77 
(Thermosyntropha) JR , D--^^ 7 i 7 (Thermosphaera) JR , if — € X U i' X 
(Thermothrix) JR, if — ^E ■x 7 ;P 7 U # A (Thermodesulfobacterium) 1, 

if — ^7^7 * try U (Thermodesulfovibrio) JR, if —^7;!/ 7 * 5 7^7 
(Thermodesulforhabdus) JR, if — ^^r? AZt- U A (Thermo terrabacter i urn) JH, 

15 if— =E h # (Thermo toga) JR. if — (Thermonema) JR, if — tA-f H "7 A 
(Thermohydrogenium) JR, if — tA*^ -r-n>f 5^7 (Thermobacteroides) JR, if— ^EA 
(Thermobacillus) I. if— €Aa A£ $ — (Thermohalobacter) JR. if— ^Et* 
7^5 (Thermobispora) JR, if — ^E h* 7 <( ? (Thermobif ida) JR, if — ^7^;!/ A 
(Thermof ilum) JR , if — ^E 7" 9 3r "7 A (Thermobrachium) JR , if — ^y^TTv 

20 (Thermoplasma) JR, if — ^ :7n <7 7 (Thermoproteus) JR, if — ^5 7 a EC? A 
(Thermomicrobium) JR, if — ^E^y 7^^ (Thermomonospora) JR, if— ■=El^^-7 -r 7 
A (Thermoleophilum) JR , if -f h 7 r - # (Cytophaga) JR , If < =E /t ^ ^ — 
(Zymobacter) JR, if -f ^7^57 (Zymophilus) HI, if -f ^^^7 (Zymomonas) JR, 
IJ-^fvy? (Sagittula) JR, if v # o 3 «/ # 7 (Saccharococcus) JR. if^^n7'J 

25 7 (Saccharothrix) JR, if y # o A# ^— (Saccharobacter) JR, ify#n7tf'J7 
jtf^ (Saccharopolyspora) JR, if y fi n^E 7 7^ ^ (Saccharomonospora) JR, ifA;U 
v 5 — T (Zavarzinia) JR, if 7*7^3 5 (Subtercola) if 7 tf^ (Saprospira) 
JR, if A y — 7 (Samsonia) JR, if U — 3 y ts 7 (Sal inicoccus) M, ifU— tfyu* 
(Salinivibrio) JR, if U A^;i/7 (Sal ibaci 1 lus) JR, if JUn fcf^A (Sarcobium) JR, 

30 if )V^i- (Sarcina) JR. if )V * * 5 (Salmonel la) JR , ifUy^^A^*- 
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(Salegentibacter) Jl, if- >*rt9 5> - (Sanguibacter) M> i/ 7 9 — 

(Sandaracinobacter) m , *? 7 F A* Z 9 — (Dyadobacter) M , 7 U X ^ — 
(Dialister)JR, ?iy?7 (Dietzia) JK> ^i 1 ?^? (Shewanella) Jl, ^XUf 
7, (Geothrix) JS » i?ty-?h7^7X (Geodermatophilus) JH , 3? * h # 

5 (Geotoga)M, ^ — (Geobacter) M. ^tA'?^^ (Geobacillus) S J~* 

tf^U ^ (Geovibrio) i^i'f t^DAX (Dictyoglomus) S» ->#P7^X^# 
7 (Cycloclasticus) v'i? P-feJI^^X (Psychroserpens) i, Ssita/tpf — 
(Psychrobacter) JS, a -f U "7 A (Cyclobacterium) I< ->^D7l/ + 1tX 
(Psychrof lexus) M> v' ^ p ^±7 (Psychromonas) S» (Shigella) i, v 5 ^ 

10 pA# ^— (Dichelobacter) I, h 5 2? p If A (Dichotomicrobium) M> >>7 
-f/ ^^7 (Dysgonomonas) ~>7 hA# 5> — (Cystobacter) Jg, i/hn/tir^- 
(Citrobacter) JK > zs ± * X t- X (Synergistes) fl , ~> y U V H A 
(Sinorhizobium) )S> v't/p * U 9 7 (Diplocalyx) S» v A;fc -7 (Simkania) M> 
v^^v-x^ (Simonsiella) JR* i?* — 9 — (Janibacter) M> > y A 27 

15 t 1 - U 9 A (Janthinobacterium) M. z/=l — 9 5 7 A# 9 — (Pseudaminobacter) 

i/ z. — HTSP^^ (Pseudoamycolata) M , ^a-^T^fDttX 
(Pseudoalteromonas) JH> S^ol— F=^1}"> htt^ (Pseudoxanthomonas) Jg, v-jx — 
F2ri?A£ 9— (Pseudocaedibacter) z/=l— F y (Pseudonocardia) ®, 

F U t*^'J :t (Pseudobutyrivibrio) M< F^e^-X (Pseudomonas) 

20 IS* Vol — F^SA^ — (Pseudoramibacter) K» A;i^7 (Schwartzia) 

*J a *z/7 (Jonesia) M> -S 3 > V * 5 (Johnsonel la) g, U ~> r\ 9 9 — 
(Silicibacter) ^ > h p 7 y 7 (Syntrophus) m » ->>hD7t3 7*7 
(Syntrophococcus) M» l/> V u 7 V7 (Syntrophothermus) 1, y>hP7 
^■7.^^ (Syntrophospora) Jg» ~> > h p 7 * A# ^— (Syntrophobacter) >"> 

25 hD7 ^tH^UX (Syntrophobotulus) JH, v> h P 7 sJ-^&^X (Syntrophomonas) P> 
->>b*^7 (Symbiotes) Jg, i/yM jrrtZ'r U (Symbiobacter ium) JS> X— ^ 
PX7 (Zoogloea) Jg, X#* 5 (Duganella) JS> 7^* U 7 (Schineria) Jg» X^-> 
~9y7J-f)l\ (Succiniclasticum) M> X # ->-X tf 7 (Succinispira) 72i/ 
— K7*U * (Succinivibrio) JS, X ^7 — ^e^-X (Succinimonas) M> X^JK-T 

30 (Skermania) 1< T.yjWv^^ (Skermanella) 7.^ — -ir-V (St arkeya) Jg, X^^/ 
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tf 7 (Stappia) 7? 7 4 p n v % x (Staphylococcus) X^7-fD*-7X 
(Staphylothermus)M> 7, ^ 1/^ (Staleya) M> ^tn/U (Stygiolobus) 
X^f^-A^- (Stibiobacter) JS, XtV ^Vf7 (Stigmatella) M> X^xl) 
7 (Stetteria) X-xV h p X # ^^X (Stenotrophomonas) M» Xt-^ (Stella) 

5 i, X t- 1/ 9 (Sutterella) i, X (Suttonella) M , 

(Stomatococcus) IS, X h V7° h 7 Df-f ^ X (Streptoal loteichus) XhU:/ 
hn^AX (Streptococcus) JH, X hk7 |, bX#7>4 : '?A (Streptosporangium) f£» 
7. M/^h/t-fi/'J «7 A (Streptovertici Ilium) M / X h U X* h ;t J- )V X 
(Streptob'acillus)K, X h 1/ ^ h -feX (Streptomyces) XhU^ht/T, 

10 # ? (Streptomonospora) X tf 'J ^ A (Spirillum) M . X If U U Zf 5 * X 
(Spiri 1 1 iplanes) H > Xtf'Jox^^ (Spirillospora) S , X tf n V — v 
(Spirosoma) X fcf P X*^ (Spiroplasma) JS, X tf □ 'N — 9 (Spirochaeta) 
XX 4 ^pVn'Xt^U >)A (Sphingobacterium) X X >rf tf^A (Sphingobium) 
X X>f >^ftf ^ v'X (Sphingopyxis) XX x p^^X (Sphaerotilus) P> X 

15 X iPAi? ^— (Sphaerobacter) X X x >p* (Sphingomonas) HI, X^'J 

X^-V (Sporichthya) X^ niM h X t — # (Sporocytophaga) X#n+)-;i/ 
^± (Sporosarcina) X^ n h v ^ ;pa (Sporotomaculum) M> X#p/\*X^ — 
(Sporobacter) XlDA'i'fU (Sporobacterium) X#PAPA*X3? — 
(Sporohalobacter) Jg , X ^ o A ir (Sporomusa) Jg > X#D5nA'f JPX 

20 (Sporolactobacillus) M> X 5 -fc: ^ (Smi thella) X ^ v *r7 (Slackia) JS> 7)V 
7 4 h/^^- (Sulfitobacter)®, X JPX #A*^;i/X (Sulfobacillus) x;i/X 
* 7*~fcn yts7 (Sulfophobococcus) Jg, 7)V7 * n;U (Sulfolobus) 7)l>7 
U X7i7 (Sulfurisphaera) Jg, X;i/X a P y t) X (Sul f urococcus) Jg, 7)17 U 
X U 7 A (Sulfurospir ilium) £3, -fe 5*-fe 7 (Cedecea) M . t h/^rU^A 

25 (Cetobacterium) Jg, t/tJl^f? (Sebaldella) Jg> -fe ^7 (Serratia) )g, -fe U ^ 
U7 (Seliberia)Jg, -feJUf XU * (Cellvibrio) Jg, -fe;WX°^ (Serpula) Jg> ±)\<7 
U ± (Serpulina) Jg , -fe ;W ^ > X (Serpens) Jg , -fe ;U p -> 5 X p tf V A 
(Cellulosimicrobium) -fe )V u 7 r — # (Cellulophaga) Jg > -fe ;i/ p ^6 ^ X 
(Cellulomonas) Jg, •fel'-A^^OA*^^- (Selenihalanaerobacter) Jg, -fe V 7 

30 ^Er^-X (Selenomonas) M, ±. >^H-y (Centipeda) JS, X yj X (Sodalis) V 
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7 (Zobellia) JR. VnA^fU^A (Solobacterium) I, 9 t7X5- (Thauera) K> 
y^axtf^ >=P<i7A (Dactylosporangium)K, 9 V (Tatumella) M, ^hn . 
^ 7 (Tatlockia) JR, ^5VttX (Thalassomonas) M , fTi^'J^^X 
(Thialkal icoccus)JH, ^7;V* U t*^'J ;f (Thialkal ivibrio) ?7WJ5^ 

5 a tf>7 A (Thialkal imicrobium) ^ * # 7 * (Thiocapsa) R , ^rtny^T. 
(Thiococcus) S> 5? ^ XThiodictyon) 1. ft^f-f X (Thiocystis) 
m. (Thiospira) Jg, ^XtfU 7 A (Thiospirillum) Jg, ftX7i5 

(Thiosphaera) M > 3=- * 7. 'J 9 * (Thiothrix) R . ^ * A £ 7- U V A 
(Thiobacterium) JS , f t A* f JPX (Thiobacillus) ? t A n * ^ t 

10 (Thiohalocapsa) M . 3=- * 7 7 fc? n y * X (Thiof lavicoccus) JI > f t7JVA 
(Thiovulum) ?t7a # (Thioploca) M> 5 L ^"^> ? 7 (Thiopedia) Jg, V*-*)V 
33 V— 9 (Thiomargarita) fi, ^^"i^nxtf^ (Thiomicrospira) K. ^^t^E^X 
(Thiomonas) Jg , 3 : -:t^>7 , a7A (Thiolamprovum) Jg , f Ha>^X 
(Thiorhodococcus) IS, 3 1 * u F 7. tf 9 (Thiorhodo spiral Jg , * n K fc* 7 \ J :t 

15 (Thiorhodovibrio) I, f->I>7 (Tissierella) Jg, ¥ -f ^7 (Chainia) Jg, 5=- 
>^'J 7 (Tindallia) Jg, y# A 1/^ (Tsukamurella) M, V U -fe 9 (Turicella) M, 
7 s -f y n y * X (Deinococcus) Jg, J K9 9 — (Deinobacter) 11, 
(Taylorella) Jg . 9 ^ n 9 9 — (Tectibacter) M , 5 s £ n n y — v 
(Dechlorosoma) Jg , 5* # n n ^ 7 (Dechloromonas) Jg , f ir 7 3 y * X 

20 (Tessaracoccus) Jg, fX^? 7 >"7-A (Desul facinum) R, hA'^f U 

>}A (Desulfitobacterium) Jg, trXJl^ * f} 7lr (Desulfocapsa) R, ?7,)V7*n 
yti 7 (Desul fococcuslJg, rX^7 (Desul fosarcina) M, t*;*;!'?* 

X fc* v (Desul fospira) |g, r^;i'7*^#0'>tX (Desul fosporosinus) Jg, 5*7. 
;i/7tt7 (Desulfocella) Jg, 7X^7 * 9 U7 (Desulfotalea) Jg, "r7*)V7*?- 

25 9~)~l\ (Desul fotignum) Jg, 7X^7 * b77 9 A (Desul fotomaculum) S, 5*7.;P 
7 * j- b D A (Desul fonatronum) Jg , 5^7;i/7*:r-ha7fc*7>J:* 
(Desulfonatronovibrio) Jg, •r r x;i'7 *zx#7 (Desul fonispora) Jg, -rTJl'y:* 
(Desul fonema) Jg, 5*7.;!/ 7 *A— # (Desul fovirga) Jg, 7 7 * A # — 
(Desulfobacter) M> 5*x;P7 * A^x U r? A (Desul fobacterium) S, 5*7;W7* 

30 A^ ^ (Desulfobacula) JS> rX;P7 * Ay * (Desul fobacca) I, -r 7JU7 * AJP 



WO 2004/058958 



PCT/JP2003/016603 



17 

;\*7 (Desulfobulbus) m> "rT^JVy * A o h*7 A (Desulfohalobium) Jg, =Ty,yvy ■* 
fc:7'J * (Desulfovibrio).JS, ^7.^7 * 7 7 7tV 7 (Desulfofustis) M> -t^W 
7*77A(Desulfofaba)M, 5*7;i/7 * 7 U #7 (Desulfofrigus) rXJV7* 
5 7 □ fc*7 A (Desulfomicrobium) A, 5*7Jl/7 a-^E^T, (Desulfomonas) f^Jl' 
5 7*^ — u (Desul fomoni le) jH, t*7;U7 * y 77^7 (Desulforhabdus) 5r7;p 
y it D AJU7 (Desulforhopalus) M> ^7;U7 1/9 (Desul furel la) 1, fXJPn 
□ >y#7 (Desulfurococcus) Jg, fx^7 DA*77r'J 7 A (Desul furobacterium) M> 
^7^7 PA1J- (Desul furomusa) rXi^ a ; &^-7 (Desul furomonas) x7 
P cm7 (Desulfurolobus) Jg, ft>y7 (Desemzia) T r 5 1 ^7;i/7 ^ t*7 
10 U * (Dethiosulfovibrio) R, r- h 9^ 7 p 7 #7 (Tetragenococcus) JH* 5=-h97 
7 x 7 (Tetrasphaera) R, x~ b a A'i'f U 7 A (Deni trobacterium) M. f-hn 
tf 7 'J ^* (Denitrovibrio) tA □ A 7 37 — (Dehalobacter) R, -r- fcf ^ ^ 7 
(Tepidimonas) R * 5 s 7 x. U A 7 7 — (Deferribacter) M . *r 7 y k*A 7 7 — 
(Def luvibacter) R, t^v'T' (Devosia) R> 5^7 b U 7 (Demetria) R, f73y* 
15 7 (Terracoccus) i, f?/^ 7— (Terrabacter) R, x^7 ->7 (Derxia) R, 

7f 7 (Delf tia) R , rJKnyJX (Dermacoccus) R , 5 i ;UVh7^P'7 
(Dermatophilus) R, 5 i Jl'V/t7 7 — (Dermabacter) I. xJHJ 7 (Telluria) R, 5* 
V\ (Deleya) R, ^> F n7tfnA7 7— (Dendrosporobacter) R, h^V7U7 
7 (Toxothrix) R, h7 7"Jh>i7 (Trabulsiella) R . b U 7 o a A* 7 7 — 
20 (Trichlorobacter) R, h U 3 p 7 * 7 (Trichococcus) R, h;i- ; E^-7 (Tolumonas) 
m> (Treponema) H n ->77 7 9 A (Dolosigranulum) R> Hav'P 

7* 7 (Dolosicoccus) R> h o 7 x. U "7 (Tropheryma) R, t<tU 7 (Neisseria) 
I, 7- h u 7;wt (Natrialba) g, th'J^7 (Natrineaa) R, thn-Xl^7 
(Natroniella) R , t h n^>3 7 (Natronincola) R , t h n ; 3 */ A ^ 
25 (Natronococcus) R, ^ h o J A 7 x U 7 A (Natronobacter ium) R> t ho/^Et 
7 (Natronomonas) R , 7" h □ 7 )V"f )V A (Natronorubrum) R , t/i'XT^ 
(Nannocystis)R, — h n n s> #7 (Nitrococcus) SI, n h 07 tf y- (Nitrospina) R, 
— ha7k°7 (Nitrospira) R, — h o V n y % 7 (Ni trosococcus) I< ~hnV7 
tf 7 (Nitrosospira) R , xhDVttX (Nit rosomonas) R , — h o V □ n 7 
30 (Nitrosolobus) R , - h □ A 7 7 - (Nitrobacter) R > ^ t J 7 $ ^ 7 
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(Neochlamydia) * * U tr v 3=- 7 (Neorickettsia) JR » *7^1/>pn7 
(Nesterenkonia) JR> ^^7 + 7 (Nevskia) JR. J (Neptunomonas) JR, 

7#;Ui?7 (Nocardia)JR, 7 tDVi?*^ =t7> (Nocardioides) JR, 7 2>;V'^;J-'7 , ->7 
(Nocardiopsis) JR , 7 7 A 9 x 7 (Nonomuraea) JR , ;#X7^>^k' l ?A 

5 (Novosphingobium) JR, A— ^A^;V7 (Virgibacillus) JR, A-f Kp^/A'^^- 
(Hydrogenobacter) JR, A-f H utf 7 fc:7*ij :t (Hydrogenovibrio) JR, A-TFp-tV 
7 7— # (Hydrogenophaga) I, A-f 9 7 (Hydrogenopb.il us) JR, A-f 

A— i^-^X (Hyper thermus).JR, A-f 7 5 # p tf ^ A (Hyphomicrobium) I, A-f 
7 * ^ ^ 7 (Hyphomonas) Jg , A »7 v' t 7 (Paucimonas) JR , A ^ 5r U 3" * ^ 

10 (Bacter ionema) JS . A ^ t- 'J ^* # 9 9 7 (Bacteriovorax) JR , AJfD'ff^ 
(Bacteroides) JR, A^ hfJK (Bactoderma) I, Arf P y # 7 (Vagococcus) JR, 
U 7 (Pasteuria) M, /U7l^7 (Pasteurella) JR, A^^X (Bacillus) JR, 
A fcf U n>?9— (Papi 11 ibacter)JR, A7-7 (Hafnia)JR, A^5 (Hahella) I, A 
5^^D37iiX (Paracraurococcus) g. A7^55 v^T (Parachlamydia) JR, 

15 A73 (Paracoccus) JR, A =y % PA:7 ^ — (Halanaerobacter) f£, A5^o 

tf^A (Halanaerobium) JR, A7.7^ h A^JI/X (Paralactobaci llus) JR, A'J:*# 
9 7 7 (Variovorax) JR, A U X n 7 7 A 7 ^ — (Hal iscomenobacter) JR, A'^h^ 
9 (Bartonella) JK , ;tj^7h'J^ (Balneatrix) JR , A W 3 y * 7 
(Palaeococcus) JR, A V 9 (Hal lei la) JR, A P 7 )l*r n. 9 (Haloarcula) JR, An-f 

20 > 3 7 (Haloincola) JR , A n 7 a v ^ <7 A (Halochromat ium) II , A n 3 y tj X 
(Halococcus) JR, A aH- ^7 U 7 X (Halothermothrix) JR, An^t^l-U^A 
(Halogeometricum) JR, AP7fcf;HJ:?- (Halospirul ina) JR, AOt5 (Halocella) 
JR, (Halothiobacillus) JH> AnfU^t (Haloterrigena) JR, 

AOt h P^A (Halonatronum) JR, AnA'+a^A (Halobaculum) M, AD/t^f 

25 U V A (Halobacterium) JR, AD A7xP-f 7*7 (Halobacteroides) JR, APA9-;W 
7 (Halobacillus) JR, AaH^'Jt (Halovibrio) JR, A p 7 x 9 7 7 (Haloferax) 
JR, An7 $ 7 n y -ftTs (Halomethanococcus) A p^E^-7 (Halomonas) JR, ap 
97^7 (Halorhabdus) JR, A PJl/T^A (Halorubrum) JR. An^^n/^fUf 
A (Halorubrobacter ium) JR, A P P H 7 If 9 (Halorhodospira) H , A > hi7 

30 (Pantoea)JR, A>H5X7 (Pandoraea) JR, A>fc?n ^ "7*U * (Vampirovibrio) iR, 



WO 2004/058958 



PCT/JP2003/016603 



19 

\f.2U7j ^7. (Picrophilus) As U T v 9^7* (Piscirickettsia) As fcy^T 
(Hippea) M , fhkt->5 (Vitreoscilla) As li7-fF^^TU9A 
(Bifidobacterium) As tf :7*U 3* (Vibrio) As k//A'i'3'- (Hymenobacter) 
tf * ^- (Pimelobacter) As If 0 * U T (Pilimelia) A , h;U7.^7 

5 (Hirschia) A* tf W 9 (Pirella) A , If 1/ )V 9 (Pirellula) A > (fn^vi)^ 
(Pyrococcus) A, tf □ v^^A (Pyrodictium) i< tf (Pil lotina) A* tfa 

Ai'Jl'A (Pyrobaculum) As Ho y ^ y (Bilophila) A, tf n a AT. (Pyrolobus) A* 
7 7 1-7 (Faenia) A, 77^757 (Facklamia) A. 77735-^ h;^fU 
"7 A (Phascolarctobacterium) A, "7 y;W-> tf:7*U * (Falcivibrio) A, 7 7>^ 
10 ^ ^- (Fundibacter) A, 7 4 * ^ ^ v 5 7 (Finegoldia) A , 7 4 ~7 u rtZ 9 — 
(Fibrobacter) As 'J/t^ - (Filibacter) A, 7-fU7r^^ — 

(Fil if actor) A, 7^f a/ti?f 'J7A (Phyllobacterium) A % 7^f nA^^T, 
(Filobacillus) A> 7 a 5 :7 D tf "7 A (Filomicrobium) A, 7:t3-XtfD^A 
(Phaeospirillum) As 7 ^ — n /1£ x U tJ A (P.henylobacterium) A, 71'J/^f 
15 U "7 A (Ferribacterium) i, 7iU ^E^-7. (Ferrimonas) As 7iJVlf H/t^f'J^ 
A (Fervidobacterium) I, 7in^o/U (Ferroglobus) A s 7in75X7 
(Ferroplasma) I, 7 ;* 3 17 9— (Phocoenobacter) As 7*h/ti?f U7A 
(Photobacterium) A, "7 * h 9 7* ^ X (Photorhabdus) A , 7 * ;W 5 tf 7* U ^* 
(Formivibrio) A > 7 V A 9 =r U >7 A (Fusobacterium) A, :7* ^ 7 "7 ;7 -fe ^ 
20 (Buttiauxella) A » 7 ? "J t* 7 'J ^ (Butyrivibrio) A , 7*r n tyj * 
(Bdellovibrio) A, :/ H tf ->7 (Budvicia) A, 7°7 xz-77 (Pfennigia) i, ^7 

* 5 (Buchnera) A . 7 a. — S S A 9 9 - (Fusibacter) A , 7* 7 >7 -fe W 9 
(Prauserella) A, :/y3r7 (Pragia) As tf 5 (Brachyspira) A, 75^* 

# ir U A (Brachybacter ium) A> ^^r^E^T. (Brachymonas) As :7*y7.h:7ntJ 
25 7. (Blastochloris) As 77 X h n v ft 7. (Blastococcus) i, 777>hA^^- 

(Blastobacter) As T^Xh^e^T. (Blastomonas) As 77^Ai'7 l J7A 
(Blattabacterium) As ^ 9 x ^ U V* tf £ A (Bradyrhizobium) As 7777U7 
(Frateuria) As fy-y* 5 (Branhamella) As 7 P ^ 7 3 y 7J 7 (Planococcus) As 
7°=3 7 t- h vT^ifrv (Planotetraspora) As 7 p y 7 t*X^7 (Planobispora) A, 7° 
30 y7ir?U77i?7 (Planopolyspora) As 7°^ 7 5 :7 □ tf"? A (Planomicrobium) As 7 
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^/^E/X^ (Planomonospora) jg> ? =t tf^X (Flavimonas) R. X^tf/^T- 
U # A (Flavobacterium) R , 75^^-^ (Flammeovirga) R » 75> + 7 
(Frankia)R, 7°7>? hT^f iiX (Planctomyces) R> 7 7 (Francisella) 
R > — FT — X5 (Friedmanniella) A , 7 U ^ U f U •) A 

5 (Frigoribacterium) A, y )V^r U Ai' ^— (Fluoribacter) i, 7';Pi'*JVT , J7 
(Burkholderia) R, :/;Hr 5 (Brucella) R, X V*i v>7 (Bulleidia) R, 7 1/^5^ 
X^X (Flexistipes)R, 7 lx^X 'J ^ x (Flexithrix) R* 7l/*W^^- 
(Flexibacter) R, ~7 V 9 h ^ )V 7> (Flectobacillus) R , 7 , l/->t*t^ 
(Plesiomonas) R, X" V* U 7 (Brenner i a) R. 7 W^v^^X (Brevundimonas) 

10 R, (Brevinema) R, X 1/ 1* A*:? r- U •> A (Brevibacterium) R, -?V\L 

(Brevibacillus) R, 7"Hf 7 (Prevotella) R, X □ a o y # X 
(Prochlorococcus) R> ^o^DDX'J^ (Prochlorotbr ix) R> -fupuuy 
(Prochloron) R , 7*n3hUn (Brochothrix) R > yax^n^nUX 
(Prosthecochloris) R, 7*DXf 3A*i? ^— (Prosthecobacter) R, 7'D7f35 

15 d7 o tf £ A (Prosthecomicrobium) R, X n -r ^ X (Proteus) R ^ X o httT, 
(Protomonas) I, Xd tt-y~7A (Propionigenium) R, 7°nHt-7H5 
(Propionispira) R, Xn tr^-x # 5 (Propionispora) R, ynt^r;^^- 
(Propionibacter) R> Xa tf:t^A^ x U •> A (Propionibacter ium) R, 7°Pt!t 
^t7'J ^- (Propionivibrio) R, Xa t!:t~:7 x ^ X (Propioniferax) R, Xp 

20 tT5 f >>'7" (Providencia) R» 7*a 5 £ n^y (Promicromonospora) R, 7*a 

'J y ^;WX (Prolinoborus) R, ^-f v 5 U 7 (Beijerinckia) R , ^<d^7 
(Veillonella)R, ^^^>^;U^T (Beutenbergia) R, ^=£7 h 7 (Beggiatoa) R, 
^^^^-^X (Pectinatus) R, h/t^^U (Pectobacterium) R> 
y * X (Pediococcus) R , ^FA'i?^ - (Pedobacter) R , ^h'S^otf^A 

25 (Pedomicrobium) R, ^ h □ h # (Petrotoga) R, ^7 (Paenibacillus) R> 

^%vtr7 (Beneckea) R, ^X h n y ti X (Peptococcus) R, ^XhXhl'Xhn 
yji X (Peptostreptococcus) R, ^X b — 7 w ^X (Peptoniphilus) R, / \ ; EAJ1' 
h * 5 (Haemobar tone 11a) R, At 7 -f ;PX (Haemophilus) R, aU^XU^X 
(Hel iothrix) R , ^'J^A^f'J^A (Hel iobacterium) R , ^y^f;^ 

30 (Hel iobaci 1 lus) R , "\ 'J 7 -f 5 A (Heliophi lum) R , 'N'J tl/7,f -f X 
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(Heliorestis) JK, nn>7 5>— (Hel icobacter) ft, ^'J Xx# (Pel istega). JK, 

+F U 7 (Pelczaria) JK, ^;uy-T X 9 (Bergeyella) JR. s\)luny%7> 
(Helcococcus) M , 1JU p 3/ 7s 9 (Verrucosispora) JK, ^^PS^Pfcf^A 
(Verrucomicrobium) JK, ^^yn;^^ - (Pers icobacter) H> ^WXK'J?A 
5 (Herbaspir ilium) JK , a ^ tf H X 5 (Herbidospora) JK , a. ;p h -> 7 * > 
(Herpetosiphon) H, ^a$?^5 1 t> (Pelodictyon) 1, <dx^5 (Pelospora) JR, 
*uMr9 — (Pelobacter) JK, atf$*-fe 9 (Yogesella) JR. #P*U x v (Bogoriella) 
JK, # -fe 7 (Bosea) JK , # 5 U /t ^ 9 — (Polaribacter) M , # 5 a ^& ^- X 
(Polaromonas) IS, >5 s -< ^* (Hollandina) 1, U 7>^^A (Polyangium) JK, 
io #U * £ (Polynucleobacter)IR, jj?;i/*^x U5 (Volcaniella) JR, 

#;W5*5r5 (Bordetella) JK. ^-7 (Holdemania) I, UH^da^^- 

(Porphyrobacter) JK, 4 P^^X (Porphyromonas) JK, # V U 7 (Borrelia) 

*DX#7 (Holospora) JK, xfr □ 7 r — # (Holophaga) JK, &>*rT (Hongia) JK, 
v-f rfr-tJ— vx (Meiothermus) JK, T-T n;^f U £ A (Mycobacterium) JK. v-f p 
15 ^7X7 (Mycoplasma) JS , T -f 3 ^ 5 (Mycoplana) M , -f -fe h p ^ 
(Mycetocola) JK , v -f o -f X (Myroides) JK , ^^^hXtfU^A 
(Magnetospir ilium) JS . Z? u n y % X (Macrococcus) JK , vi; P^tT. 
(Macromonas) JK, ?«;y'J7 (Massil ia) JK, v U # ^7 U X (Mar icaul is) JK, VUy 
pt^ 1 ^ A (Mar i chroma ti urn) "7'J p p y * X (Mar inococcus) M, vU-h^ 
20 (Marinitoga) JK , 7 U z 7 t U 7 (Marinilabil ia) JK , ^ U / 7 H 'J 7 A 
(Marinospiri 1 lum) R> 7'J J ftp 9 — (Marinobacter) M, Vjy/^f'J^A 
(Marinobacterium) M 7 U ^ * t 7 (Marinomonas) JR , T ;W U 3 9 
(Marmoricola) JK, "7* □ / ^±~7 (Malonomonas) JK, 7>;\< 5 7 (Mannheimia) I> 
S7J h*yj ^* (Micavibrio) JK, 5 ^ y p *j fix (Myxococcus) JK, S^nxn^x^ 
25 >J 7 (Microellobosporia) JK, 5 ^ □ p y # 7. (Micrococcus) JK, S^av^^T. 
(Microcyclus) S^nyXr^f X (Microcystis) 5 £ p ^5 (Microscilla) 
JK, 5 # p X 7 x 7 (Microsphaera) JK, 5 P r* h v 7,i^ 7 (Microtetraspora) S, 
5 # (Microvirgula) M, 5 # da'^t U A (Microbacterium) JK, 5^7 

PAJH:7 t- (Microbulbifer) JK, 5 £ p t:7^ 7 (Microbispora) JK, 5i?ny 
30 ;W ~y (Micropruina) JK, 5^a^U7#7 (Micropolyspora) JK , S^nttX 
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(Micromonas) ^Dtyxl? (Micromonospora) S , 5 37 P ;U 37 7 
(Microlunatus) JR, 5 V Xtr? (Mitsuokella) I. 7 #7. 7i7 (Megasphaera) JR, 
7#^:J-7. (Megamonas) JR, ^V7^ p A3 7 3^ — (Mesophi lobacter) JR, i^Vf^X 
v (Mesoplasma) i. 7 V U V*k*^ A (Me sorhizobium) JR, ^r-^D^y^ 
5 (Methanimicrococcus) JR, 7 ^ 7 ^UI^ol 5 7, (Methanocalculus) JR, ^^y^W 
<7 7 (Methanoculleus) JR, ^ ^ / ^-!7A (Methanogenium) I, 7 3^7P— A73* 
;WA (Methanocorpusculum) 7 37 7 p 3 -f r7> (Methanococcoides) JR, 7 3*7P 
7*7 (Methanococcus) JR, 7 ^ 7 U— V7 (Methanothermus) 7 3? 7 it— ^A* 
9 9— (Methanothermobacter) JR, 7 3* 7 +»-x37 (Methanosaeta) JR, 7*7 -^Jl^ 
10 ± (Methanosarcina) JR, 7 3* 7 7. fc° 'J 5 A (Methanospir i Hum) JR, /^;X7i5 
(Methanosphaera) JR , 7 * 7 7 'J 3* 7 (Methanothrix) JR , 7 * 7 A* 3> t- ij ^ a 
(Methanobacterium) JR, 7 9 7 A n tf«7 A (Methanohalobium) ^3?7/\n7^ 
5 7 (Methanohalophilus) JR, 7 * 7 tf 5 7 (Methanopyrus) JR , 7 3* 7 7 * U 7. 
(Methanofollis) JR, 7 * 7 7 7 (Methanoplanus) JR, 7 * 7 :/ 1/ t: A* 37 ^ - 
15 (Methanobrevibacter) i, 7 9 7 5 37 p t*^ A (Methanomicrobium) fi, 7*7 5 v- 
Z7 (Methanol ac inia) JR , 7 * 7 P A 7 (Methanolobus) JR , ^DX7i5 
(Metal losphaera) JV7- + a U 7 (Methylarcula) JR, * n ft )V & 2± 

(Methylocaldum) JR , 7 J- □ P 7 * 7 (Methylococcus) JR, 7^0+)- 
(Methylosarcina) JR , 7^P->7^-r7 (Methylocystis) JR , ^?a->tX 
20 (Methylosinus) JR, 7 5 1 p 7 7 x 5 (Methylosphaera) JR , ^?ot5 
(Methylocella) JR, 7 p A 37 * - (Methylobacter) JR , ny\'?f U -7A 
(Methylobacterium) JR , 7 □ A =f- )V 7 (Methylobacillus) JR , 7 P tf 5 
(Methylopila) JR, 7 3^ P 7 7 - # (Methylophaga) JR , 7 ^ p 7 5 7 
(Methylophilus) JR, 7 p # 5 7. (Methylovorus) JR , 7^PS37Pk*^7A 
25 (Methylomicrobium) JR , n^tx (Methylomonas) JR , 7 ^ P 5 7 & 7. 

(Methylorhabdus) JR, 7 — 7* 7 (Meniscus) ^, 7 U * >3rC7 A (Mel it tang ium) JR, 
7 U y 7 p y # 7 (Melissococcus) JR, tiH/7 (Moellerella) M, ^6— U 5 
(Moorella) JR , ^ A 37 x U # A (Mogibacterium) JR, 5* 7. b A 3> * - 
(Modestobacter) JR, ^ t* 5 7. (Mobil uncus) JR, 5 ^-fe 5 (Moraxel la) JR, ^ 
30 )V # * 5 (Morganella) JR , t Jl' f 1 1/ 7 (Mortiella) JR , tD3»;AX 



WO 2004/058958 



PCT/JP2003/016603 



(Morococcus) M , a-A^f'J^A (Eubacterium) M , 3 — r* ft i7 9 — 
(Iodobacter) 3*r3r-7 (Yokenel la) JS> v — * 7 (Rahnella) ^«? — ;P5^ 
(Raoultella) 9 # b p y # X (Lactococcus) M , # h X X x ^ 

(Lactosphaera) ft , 9 ^ h ft J- )V X (Lactobacillus) M , 7 37 / X fc? 7 
5 (Lachnospira) JS , 9 ^ -Y A* 9 5> — (Rathayibacter) M . ^F^ovf^A 
(Rhabdochromat ium) M, 7 X (Labrys) JK, ^;UX h — 7 (Ralstonia) ^ P 
ftt?9 — (Rarobacter) ^ >X"p i'X-^w X (Lamprocystis) M> ^ > :/ p A 3? ^ 

— (Lamprobacter) M , ^>7 p n^^>c7 (Lampropedia) M ^ U x ;* U- ^ 
(Riemerella)M, U ^ v (Rickettsia) U^yf-xl/? (Rickettsiella) 

10 U (Rikenella) JS, UXf'J7 (Listeria) IS, U X (Listonella) S, 

U V A jr ^ — (Lysobacter) JH , WM? 9 — (Rhizobacter) M > 'J V H A 
(Rhizobium) I, >J l/^E^X (Rhizomonas) U A (Lyticum) JS, UA;/^^ 

— (Limnobacter) Jg, ;K (Lewinella) JS, JPx^U T (Ruegeria) I, JVft^j- 
X (Rugamonas) M , )V s s ft 9 *r U A (Luc i bacterium) Jl , Jkf -< ttX 

15 (Luteimonas) SI, fy'r^rzi yijT, (Luteococcus) Jl> 7 (Runel la) I, J^Uk* 
A* ? x (Rubrivivax) M > J^UttX (Rubrimonas) JR , )V7 u ft 9 * — 
(Rubrobacter) Jl , ;i/ 5 y P y # X (Ruminococcus) M » ;W 5 J ft 9 9 — 
(Ruminobacter) V< X V — y (Leifsonia) ^ Wl/->y (Leclercia) 1/ 

3rAU XU y (Lechevalieria) jg, W v*^* 9 (Legionel la) S, I/XA^'J^A 

20 (Ren i bacterium) I, V k*^y (Levinea) M> hXt5 (Leptospira) l^h 
Xtt?U 5 A (Leptospir ilium) Jg, ^ 7 b X U ^ X (Leptothrix) M* l/^hh'J^y 
(Leptotrichia) U^h (Leptonema) JS, (Leminorella) JP$, U> 

V x y (Lentzea) Jg , n -f p X U 9 X (Leucothrix) Jl , n-fnyxhvir 
(Leuconostoc)B> n-T 3 9 — (Leucobacter) M> n — Vxy (Lawsonia) JS, P 

25 — h a tf y (Lautropia) M , D * U * 7 (Rochalimaea) M , o -fe y y P X 
(Roseateles) M> P-fc-f ^ h p J ft$ 9 — (Roseinatronobacter) I, at'f k'^A 
(Roseibium) I, P-fc^f fcf A#X (Roseivivax) Jg> P-fe^P y ft X (Roseococcus) 
P-fe^-X kfv (Roseospira)il, P-fe^X kf U ^ A (Roseospirillum) P-fe3v\*^ 
9 — (Roseobacter) M , P -fe * A* U *? X (Roseovarius) JH , P -t ^" ^6 7~ X 

30 (Roseomonas) JR« ot"/U7 (Roseburia) PrS'y A7 3?— (Rhodanobacter) 
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p^7 (Rothia) A, □ F p v % 7. (Rhodococcus) A> n Hit— V7 (Rhodothermus) 
P K~>£ 7 7, (Rhodocyclus) A, □ H ->7.^ (Rhodocista) A, DF->a-R 
•y 7 (Rhodopseudomonas) A * o (Rhodospira) A . a H X H U 7 A 

{Rhodospir ilium) A. nF3'7-> , 5A (Rhodothalassium) A* o (Rhodobaca) 
5 A , DH/t^ - (Rhodobacter) A > o K fcf «7 A (Rhodobium) A, P Ktf^U t 
(Rhodovibrio) A» p H t! 5 (Rhodopila) A. oF7i7^X (Rhodoferax) A, QH 
75^X (Rhodop lanes) A * u h* y y A (Rhodovulum) A , PH5^Pt*<7A 
(Rbodomicrobium) A> p^ fcf^^ (Lonepinella) A, "7-f -fe^ (Weissella) A, 7F 
>J 7 (Waddlia) Ate£fcAT* fcajWHW &n§. 

10 

« A fcJR-Ta'f y1*3 L x>*7 (Issatchenkia) A, -ftyV# 

(Candida) A > ^ U y h n y tj 7 (Cryptococcus) A > ^U^PV<-fe7 
(Kluyveromyces) A > ^ P X y -7" y (Kloeckera) M . ^yfiU^z-izi^fTs 
(Saccharomycodes) I, It y 7J p v^f -fe7 (Saccharomyces) g, U* y # p t -f -fe 

15 7, (Zygosaccharomyces) A, i/ s /*3ry 7J P"7^f-te7 (Schizosaccharomyces) A% v'P 
A'y^OA (Sirobasidium) A» XrU^h'^'ftX (Ster igmatomyces) A, 7# 
U F#77 (Sporidobolus) A, X^o^dti' -fcT. (Sporobolomyces) A. T7 7"7 
(Dekkera) A . 5 s A U V -f -fe 7 (Debaryomyces) A, h U n 7. # n > 
(Trichosporon) A, h 'J ^/ (Trigonopsis) S, bJlyXtfy (Torulaspora) 

20 A > h V * y (Tremella) A , tFV-7 (Nadsonia) A , * v h 7 4? 5 
(Nematospora) A» A>t-77^7 (Hanseniaspora) A> fcf3r7 (Pichia) A, 
ya/tv-yiJA (Fibulobasidium) I, 7 a un*sW A (Filobasidium) A, 7^o 
/t->^i7 (Fi lobasidiel la) A » 1 V y (Bui lera) A , 7l/^/?-ft7 
(Brettanomyces) A, •&)]/$> — "7 > x 7 (Hoi termannia) A » 77 7t-77 

25 (Malassezia) A» ^f-^i" 7 (Metschnikowia) A* U tfV'f -fe7 (Lipomyces) 

□ -f 3 7^ U i?^A (Leucosporidium) A. o K7tf U >"^A (Rhodosporidium) A> 
p H bJVy (Rhodotorula) A, 7* «7 P^-f i? (Acaulopage) A, Ti'Tt^xW 
y (Aquamortierella) Ax 7-fe^ U 7 (Asellaria) A, 7 ; EXtiv ?l ^A (Amoebidium) 
A, 7^X7^7 ^ ;i^7 (Amoebophilus) A, 7)V>~J 7 y (Arundinula) A> 9fo5 

30 ^r7 (Utharomyces) Ax x^y 7t}* 5 yV'Oh, (Echinosporangium) A, i>fo7 
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U 7 (Enterobryus) M , x > F =f * (Endogone) m . x > h X h 7 
(Entomophthora) Jpi , *r 7 -fe 9 (Kickxella) JS , yx^T-nx^^- 
(Genistellospora) 3 7^ 7 y (Choanephora) ®, 3 X T > v'T (Coemansia) 
jg. n (Cochlonema) H, (Conidiobolus) JS, 1f^-fe^-x7 

5 (Saksenaea) JS , If A - ^ A (Thamnidium) JS , t A y t 7 r U 
(Thamnocephalis) Jg> -^7, t! 7 (Dispira) v'vjl/^f U X (Dimargaris) 5s> 
±7 T 77 hJUA (Syncepha last rum) 5/>-fe:7 r U X (Syncephalis) X— * 
-Y V (Zoopage) 77 (Sclerocystis) PL XSf ■J'A (Smittium) Jg, 

/tv-v^tfJI/X (Basidiobolus) /^7^i-i7 (Parataeniella) /N^^EX 

10 b*^^ A (Paramoebidium) II, ^77X^7 (Palavascia) 11 -> (Harpella) 
K, tf^h-feXT UX (Piptocephalis))H, tn^;W (Pilobolus) 7 4 3>t 
X (Phycomyces) Jg> ^7 X V7 (Blakeslea) Jg> '\yte;Wf 1 ^^ (Hesseltinella) 
Jg, -mj 3^7 (Helicocephalum) Jl» 53f 77 (Mycotypha) M» ^v 5 ^-^ 

ir 7s (Radiomyces) M , U 7* U * 5 $r 7, (Legeriomyces) JR , □ A o 5 7, 

15 (Rhopalomyces) 7 ^ ^ v'X (Acras is) 7 -> h X -7 U # A (Acytostel ium) 
7J1/V-U 7 (Arcyria)jR, X*/ £ A (Echinostel ium) 1, x^/X^U^-^ 

is 7 (Echinostel iopsis) M , $~ ] ) rf ^ v (Oligonema) M > # stf X 7 U 7 A 
(Cavostelium) M , ^ 7 U / 7* v X (Guttulinopsis) JS , ^ X h 7 ;U v 
(Clastoderma) £ U :/5 U 7 (Cribraria) JR, 3 x/ x7 (Coenonia) n7*o 

20 5 (Copromyxa) 37hU* (Comatricha) JR, n d T^P v (Col loderma) JS , 
>*7* v (Dianema) JR, S? £ 9 s - * X -7 U 7 A (Dictyostel ium) JR , y^S7A 
(Didymium) JR, i??)V? (Diderma) JR, Xft-f^ (Stemonitis) JR, X77Xh 
3r h U 7 A (Thraustochytrium) JR, ir^7:t5 7D- (Cerat iomyxa) JR, -fe^7^5 
^•t 5 (Ceratiomyxella) JR, h D *7 (Trichia) JR, 7 ^ if^A (Physarum) JR, y 

25 77 : £z?-*7* =y (Plasmodiophora) JR. 7 U (Fuligo) JR, 7~)V7 7 (Bursulla) JR, 
7'nh7vf l J l 7A (Protostel ium) M, 7*nhX#7>^^A (Protosporangium) JR, 
a>5 h U +7 (Hemitrichia) JR, ^ 'J # x± (Perichaena) ®, #UX7t>^'JC 
A (Polysphondylium) I, U 5 7 +MPolymyxa) JR, 7 t* U >y 9 (Labyrinthula) 
JR, 7 ^^o^Uv (Lamproderma) JR, U nfi? (Lycogala) JR, D -fe7 (Licea) JR, 

30 7— HSt-X (Wardmyces) JR, T7=?J (Actinopel te) JR, 7X-rdX#U7 . 
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A (Asterosporium) R , 7 )V X <J — O A (Arthrinium) R , 7 JV ^ t U 7 
(Alternaria)R, v 5 ^ A (Oidium) R> 5 5#X# U 9 A (Clabosporium) R, 5 
5 K# h U O A (Cladobotryum) R, ^57^ OA (Graphiui) 3 U h h U £ A 
(Colletotrichum) R , X^l^a^^A (Sclerotium) R > X^rfyx^^ 
5 (Stagonospora)R, (St ibel la) R, y-*)V9 7'J7 (Tubercularia) /t 

5 h U (Bactridium)R, fcf^ y x »J O A (Pycnothyrium) R, 7yx*-fU-»J 

7 (Phaeoisaria) R , ^X^Dy^x^ (Pestalozziella) R > 'J 7 ^ h - 7 
(Rhizoctonia) R , |J/?5^I5 (Rhinocladiella) R , U 7* V X U 7 A 
(Leptothyrium) R > 7 * U * y h > (Achlyogeton) R , 7 - V JHf ^ O A 
10 (AnisolpidiunDR. 7 ;]/7*rf (Albugo) R, X# hn^5 (Ectrogella) R, *'JK3? 
OA (Olipidium) ^"JUlf v'^Xv'X (Olpidiopsis) ft U 7 (Catenaria) 
M> h U -77 A (Chytridium) R, ? 5 h U 7 A (Cladochytrium) R, nxa 
=t 5 $r X (Coelomomyces) R » =f 7" ^ *J 7 (Gonapodya) R , t7ol/^z7 
(Saprolegnia) R , v- p )V fcf V> 7 A (Sirolpidium) R , > * h U 7 A 
15 (Synchytrium) R , A U 7 h n X (Hal iphthoros) R , A*#*h'J!)A 
(Harpochytrium) R, tf^7 A (Pythium) R, t 7 * 4- h U 7 A (Hyphochytrium) R> 
7>f Vt)P^ (Physoderma) R» 7 -i U 5 ^S*7 A (Phlyctidium) R, 7"5^h^7 
v 5 7 (Blastocladia) R , ^ o J X 7 (Peronospora) R > ^ n / 7 h 5 
(Peronophythora) R, S^nsmX'v'X (Micromycopsis) R, b U OA 

20 (Megachytrium) R, t / ^ k 7 7 'J X (Monoblepbaris) R . 7^-^9A 
(Lagenidium) R, U v'v^S yx (Rhizidiomyces) R, U V v'O A (Rhizidium) R, 
'J tf -7 7 A (Rhipidium) R, V X" h 5 9 X (Leptomi tus) R, U7hU^xx^ 
(Leptolegniella) R , 7 7 x 7 A (Acremonium) R , 7 X * ;P ^ Jl/ X 
(Aspergillus) R, 7 7*->i?7 (Absidia) R, 7 5 7 x** X (Arachniotus) R, 7 
25 ;PXd3j< h U x (Arthrobotrys) R, 7 □ 7 5 -77 A (Ulocladium) R, X^ytfh'J 
7 A (Echinobotryum) R * X 7 V 7 -Y 7 7 (Exophiala) R , X tf □ y 7 A 
(Epicoccui) R, t'f v ? tT>Fo> (Oidiodendron) R > ^-xH-fe^T^A 
(Oedocephalum) R, ^-l/t;V>^OA (Aureobasidium) R » 7 )V 7 7 U 7 
(Curvularia) R, # > 5 7* 1/ 5 (Candelabrella) R , *>~>if/\^7 
30 (Cunninghamella) R » 3r A y 7 X * X (Gymnoascus) R » 5 5 FX*'J7A 
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(Cladosporium) JR, 7 A (Graphium) 1, £f U 3"^ ^v 51 ? A (Gliocladium) 

JR, ^ U 7 xtf? U 7 A (Chrysosporium) ^n^n^^U^A (Chrome lospor ium) 
JR , y h U ^ A (Geotrichum) JR , yt5^7 (Geomyces) JR , h 5 7 A 
(Cbaetomium) JR , y i ^ 'J 7 i 7 (Genicul ifera) JR > ^ t h * h U ^ 

5 (Gonatobotrys) JR, 3X "7 A (Coniothyrium) 1. It— (Circinella) JR, 
v^^U >^ 7. (Zygorhynchus) JR, V- 7n V~7 (Diplodia) i, 5^U>Ha* — tJ?> 
(Cylindrocarpon) i, X n 75 U ^" 7 S'X (Scopulariopsis) JR, X^f^h'JX 
(Stachybotrys) JR , X-7>7^U7A (Stemphyl ium) JR , X#n7,iJ^7 
(Sporothrix) JR, "fe^ H — A (Sepedonium) JR, PZ^V? (Dactylella) I, ^5 

10 DS^rX (Talaromyces) JR, F v V 3. -JrX (Dratomyces) JR, h 'J 9 )V7^ (Trichurus) 
JR, h'J n^7^^A (Tri choc lad ium) JR, h U 3-fev7 A (Trichothecium) JR, h 
U □tJK (Trichoderma) JR, h U n 7 ^ h > (Trichophyton) — tfnxtf? 
(Nigrospora) JR , A — ~> ^ 5 -7X =? (Vert icicladiel la) JR, A-fy'J'JA 
(Vert ici 11 ium) JR, /1X-7D 5 (Paeci lomyces) S, If h 5 3r X (Pithomyces) 

15 k'#7'JX (Bipolaris) M, tf U / *x^ (Pyrenochaeta) JR, 7>f 7nt777 
(Phialocephala) JR, 7 7 n 7 * =y (Phialophora) S, 7 * — v (Phoma) JR, 7 If 
"J 7 A (Fusarium) JR, X ^ o 7 ~> X (Pestalot iopsis) JR , ^^->U7A 
(Penicillium) M, ^ h U ^X (Botrytis) JR, 5 7 o X^;WA (Microsporum) 5 
□ •fe v"^ A (Myrothecium) I, A — )V (Mucor) JR, * A J — x 7 (Memnoniel la) JR, 

20 ^t^ox^'J^A (Monacrosporium) ^E— 'J T (Monilia) M, t)^ll/5 
(Mortierella) JR, zl— ^~ -> U 7 A (Eupenicill ium) JR, a— 0^7 A (Eurotium) 
JR, U V*7x (Rhizopus) JR, l/7 p h^77^ 7 A (Leptographium) JR, nt*5 — ^ 
(Robil larda) JR , 7 7 X h P * W h * X (Austroboletus) JR , 7 !7 U ^ 5 U 7 
(Auricularia) JR, 7 7 U X ti )V tf 7 A (Auri scalp ium) JR, 7# U 7 X (Agaricus) 
'25 JR, 7 7 o =^ ^ (Agrocybe) JR , 7Xf n7tt (Asterophona) JR, 7Xh5x>7X 
(Astraeus) JR, 7-fe nx (Aseroe) JR, 7 9 U 7 (Anel laria) JR, 7v^nf^ 
t (Amauroderma) JR, 7"7Z^ (Amani ta) JR, 7^5;i/^ 'J 7 (Armillaria) 7JU 
3;P5 U x;W5 (Armillariella) H, 7 k 7 'J 7 (Aleuria) JR, -i X 7 J & ' )V? 
(Ischnoderma) -i J 3^ (Inocybe) JR, -f -/ / h £ X (Inonotus) JR, <l^tf^ 

30 75^ :t>(Ileodictyon) JR, 7 ^ >*7 (Wynnea) M, 7x. JW1 (Verpa) JR, «7>;i' 
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V t U Xjl/ ^ (Volvariella) JK. O )V 7 ^ (Urnula) JK . x^yH>^^^A 
(Echinodontium) JK. X7 ~>x-f 7 (Exidia) JK. x;i/7 <7V >^7 (Elfvingia) JK. 
■*Vy £ '? >i'X-)l' : 7 (Oudemansiel la) JK. ^"A 7j'Jt (Omphalina) JK. :*> — 7 
(Onnia)JK. Wr^X"? (Catathelasma) M. #7 t^I'V (Ganoderma) JK. %-?u7 

5 -f ;V7 (Camarophyllus) JK. *;mr#^X (Chalciporus) M. iJU ] Ji~ (Galerina) JK. 
# (Calocera) JK. Anx h"? (Calostoma) JK, 7J WP7 (Cantharel lus) 

JK. fl y$ V)Vy (Cantharel lula) JK, ^7b>)X (Cyathus) K . *?n5^^ 
(Cyclomyces) JK, 3r 7 h T^l/V (Cys toderma) JK , h h (Cyptotrama) M, ^ 
"7 h^JI'V (Cymatoderma) JK, 3r A V tf ;W7 (Gymnopilus) H, ti-^o^X 

10 (Kuehneromyces) M, ^nh*> (Gyrodon) 3r d^^x (Gyroporus) ^nsh 
5 (Gyromitra) JK. ^7xfcf- 7 (Guepinia) JK. ^t>h3-i?A (Xanthoconium) M. 

•> 5 'J 7 (Xylaria) IS . ^tn3A7 (Xerocomus) JS , 7-fen>77l)7- 
(Xeromphalina) JK. H-7 (Cudonia) JS, 7 ^ -7r 5^ 7 (Clavatia) JK, 7 ^"7 
t 'J 7 (Clavaria) K> 7xJI''7 7 (Clavariadelphus) M> ^^^w^n 

15 7" (Clavicorona) JS , 7 v "7 7 U 7" (Clavulina) JK , H^^jy^-zX 
(Clavulinopsis) JS. 7 5^ WP7 (Craterellus) JK. 7 hJVX (Clathrus) JR. 9 
U r> * ^ (Clitocybe) A , ? U h t! )V 7 (CI itopilus) JS , 7 ij z^iHJ X 
(Criaipellis) JK, ^U7t5 (Grifola) 7 U 7" h 5*/^ (Cryp toderma) JK, 7 
U 7° h (Crypt opor us) JK, 9 )V *c ~7 )V 1± (Crucibulum) I, ^Ut077 

20 (Creolophus) JK. 7 If F h 7 (Crepidotus) 7 a ^dth, 7 7 (Chroogomphus) 
JK. 7 p D77'l^~'7A (Chlorosplenium) JK, ^77, b;i/A (Geastrum) JK, 7*:*P 
yXA (Geolossum) )S. U 5 s «( 7 (Cotylidia) JS, (Conocybe) o 

A* -V -> 7 (Kobayasia) JK . 3 7 U ? X (Coprinus) JS . ^A7^f^7X 
(Gomphidius) S> JA7X (Gomphus) IK, P 'J (Coriolus) JS, 3)1/t^7 

25 X (Cordyceps) 3 7" U 7 7. (Cortinarius) JK. p ;W h 'J *7 (Coltricia) 

JS. o ;H) t* 7 (Col lybia) JK. p 7 7 7 (Sarcoscypha) JK. 1r;i/PF> 
(Sarcodon) JK. lr;UP H 7 (Sarcodontia) JK. 7-f ^7 (Suillus)fi. 7 3rl/ 
7 -f ;p A (Schizophyllum) JK, 7 7 7 -7 =. * (Sauamani ta) JK , Xi'fJMJr? 
(Scutellinia) JK. 7 7 U PxJI'V (Scleroderma) JK, ^fW^A (Stereum) JK. 7 

30 h n Ho 5 7 7 (Strobilomyces) JK. 7 h n 7 7 U 7 (Stropharia) JK. 
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U 7 (Spathularia) JR , X /1 7 y -> 7, (Sparassis) ® , yi^K^y^ 
(Daedaleopsis) JR, ^7 U =fr 5 dr7 (Dacryomyces) JR, ^JUx-Y -7 (Daldinia) 
7*^ *7*^ (Dictyophora) JR, 7^ o t?;i/7 (Tylopilus) f^nsirx 
(Tyromyces) JR, irT, 3l/7 (Descolea) -r U 7 * 5 (Thelephora) JR, h^nx 

5 h v (Tulostoma) JR, h 9 /f^ (Trametes) JR. h'J^^n-yXA (Trichoglossum) 
I, HJ 3 n 7 (Trichocoma) I, h U 3 □ v (Tricoloma) hU^nty^X 
(Tricholomopsis) fl, (Tremella) JR, h U^)Vn H > (Tremellodon) JR, 

^ x v h □ t (Naematoloma) JR , - H -7 7 (Nidula) JR , * * 7 )V% V 7 
(Neobulgaria) JR, AXxt-7Jtf 5 (Baeospora) JR. A° 7 S^Jl/7 (Paxi l lus) JR, Ay^ 

10 V7 (Battarea) JR , A :J- x 3- ;i/ 7 (Panaeolus) JR, A° 7 X (Panus) JR , r\*)V7» 
(Panellus) JR, A y*r *y (Banker a) JR, t ^"n^^ (Hygrocybe) JR, \iifuy •* )VX 
(Hygrophorus) JR, \iifuy^u^ ; y7^ (Hygrophoropsis) JR , tf 7 4? ^ 
(B i spore 1 la) JR, fcf V <J h -7 7 (Pisol ithus) JR, k H 7 A (Hydnum) JR, kH^Jl'A 
(Hydnellum) JR, k^->^^7 (Hypsizygus) JR, If ^ h^;V7 (Piptoporus) JR, t 

15 ^ # ^ a y (Hypoxylon) JR, k^y*if (Hymenochaete) JR, t )V y 3r -ft )V 7* 
(Hirscnioporus) M, tf^n^Jl/T (Pyrrhoderma) JR, 7 r *^*;P7 (Favolus) JR, 
y t x^-;i/7 (Phaeolus) JR, 7 7 x •* 1/tf ^ (Phaeolepiota) JR , 7 7^7 
(Phallus) JR, (Fistulina) JR, y j )lu Y~fy7s (Phyllotopsis) fll, 

~? 4 ;i/Di}s / >l/7 (Phyl loporus) IR, 7^ o#l/ h> -77 (Filoboletus) JR, 7x.)V*)X 

20 7 (Phell inus) M, 7 :* 5 h 7 P >'7 (Fomitopsis) M, 7 * 77 (Fomes) JR, 7 ^ U ^" 
^ (Pholiota) JR, yu-f--r l^JV7 (Psathyrella) JR, T'v' P (Psi locybe) S, *7 
Kn;!/* (Pseudocolus) JR, 7°±.y H k7 h v 7 (Pseudohiatula) JR, 7t;|/7 
(Pterula) JR , 7 5 > A 'J (Flammulina) JR, TOWtfxCijtfUh*;* 
(Pulveroboletus) JR, 77 U 7 (Bulgaria) JR, ^f 1 ?^ (Pluteus) JR, :/W"7 

25 o y (Pleurocybel la) JR, 7° V V u h -7 7 (Pleurotus) fl , 7~U^^-7 

(Plectania) JR, 7D^tf^ (Phlogiotis) JR, «*$?1f (Peziza) JR, ^x3p;WJ 
^" > f >'7 (Penicilliopsis) (Hebeloma) JR, ^ U A (Hericium) JR, 

^\;U^x^7 (Helvella) JR, # H 7 h o v (Podostroma) JR , Jl/X 
(Polyozellus)JR, tH U ^;W7 (Polyporus) JR, # ij si? WW 7 (Polyporellus) JR, * 

30 )V*? — -?>~7 (Holtermannia) JR, #;i/k*-7M "77 (Bolbitius) JR, #;W7WWP 
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7. (Porphyrellus) M. # V*r<< 7 7 (Boletinus) JR, # i/xJl/7 (Boletellus) ®, 
# W h ^ 7. (Boletus) i, 4? U h^yX (Bole tops is) JR , #n^^x^;i/X 
(Porodisculus) 1, # >?)VM O << 7 (Bondarzewia) JR, vi7D^7f -{r-f 7 
(Macrocystidia) III , V # D t£ ^ 7 (Macropodia) JR , V # n V t? ^ 

5 (Macrolepiota) JR, (Marasmius) JR, "7 7 7, 5 x;P7 (Marasmiellus) 

Jg, S # n^;W7 (Microporus) JR, 5 dr^- (Mycena) JR. ^ b)V^ (Mitrula) M, A 
■r-f 77 (Mutinus) JR, * 5 J U^iJ (Melanoleuca) JR, U ^7 (Merul ius) I, 
tJ^7 (Morchella) JR , 5if (Laetiporus) JR , ? 9 9 U £ X 

(Lactarius) JR, 5 ~>:t7 "7 7 x 7 (Lasiosphaera) P. 7yAU7 (Laccaria) JR, 

10 57U7 (Ramaria) JR , 7 > "fr n 5 x (Lampteromyces) JR , U^7-r;V-A 
(Lyophyllum) JR, 'J ^ H ^JU7 (Rigidoporus) JR, 'J n^^ H > (Lycoperdon) ft, 
U v 5 ^* (Rhizina) JR, U 7;U7 (Lysurus) JR, U ^^l^ (L i mace 11a) JR, U>t5 
(Lindera)JR, ^ y X 7 (Russula) JR, V V 3 n 7" U 7 7 (Leucocopr inus) JR, l"^ 
3 /I ^ ->;W7. (Leucopaxillus) JR, U * r- 7 (Leotia) A , 1/ 7. fc? ^ h 7. 

15 (Resupinatus) JR, W y 3f 7 A (Leccinum) JR , V tf 3" ^ (Lepiota) JR , Hf7 3? 
(Lepista)JR, >i?x7 (Lenzi tes) JR, U>5"J7 (Lentaria) JR, l/>f^7, 
(Lentinus) JR, V >tV 7 7 (Lentinula) I, Vy^r 4 %-)V7> (Lentinellus) JR, D 
v>^7 (Rozites) JR. DH^r^ (Rhodocybe) I, n F h v 7 (Rhodotus) JR, nF7^f 
)V 7 (Rhodophyl 1 us) JR 13. E \Z JRf -5 © *«* tf p, n £ . 

IFO * ATCC 7it*fc^fe$nT*3 0, &*n<D#ig$SM, fcfeAcfcD A#*Tt& 

*ife****»f 6*1*. T97508J tLT^«§n. ffl:ftfT»i£A£*&««'& 

fiff^m # if £ ft lSff6 FERM BP-08578 tbT#K3n&«4***Jl 

25 LTfciVic 

30 L, i»*«^i^3-^R**»*TJ*5^>^i'R6J:«*©**«ftt* 
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£*T. #fgi|Jl<j[>Wf£®tfc FERM BP-08578. 



1. FERM BP-08578 ®lHt3*fl«H** 

(i) f^ffl : mm&fc^m&dmoftm-nzc 1. 1.99. iok:Ka-r*»*T?»D, « 



if;nn — 7. + — if)Vnj-8-^i7 h> + 3l7cM«^S^^ 

(2) : TSB*r*flHtaffi*^ 1 T D-if -7:fc £tffi!l<D&Slf (D-fe 

□ fcf:* — 7te 193mM, D- h W\n-7:feJ;tf D-^?^ 7— X« 121mM*l**, 
n*>»««-333mlO*«fflbfc*^©R»*©ffi»K*tt(a£K«rStt)tt. « 1 © 
20 ilTf&ofco *7c> i^^S 550mM, lOOmM © \)-if)Vn — X43«t h — 7, 

bfc#£©ffl:WEJfctt(*K«rBtt)tt, ^2<D^iT$.^fco D-£f;V3-*fcM:S*< 

l/An-X, ^)VV-7s, D-^7^h-X> D-^;U3-7-6-'J >», D-7JW* h 
-XfcHIK^fflLfco L-77tV-X, 7*h-7, D-y;WHh->, if 

25 T.^n-7, d-- 1 ?^— l — jk L-y 7., d-d#— l-^a/- 

x> D-^;i/n-7-i-u >», y-7, x*/— ;k if u-fen— ;nctta 



5 



10 



30 



(3) SI pH : pH 7. 0 6 pH 9. 0 
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(4) PH : pH 4. 5 6 pH 8. 5 

(5) Siiiam : 55*C#ifi 

5 (6) : 

(7) ft^Sk: y)\,m&m-vmfel>ftft=f-mte® 130kDa-C&9, H5*^M^-h 
■J -?A-^'J7i' 'J^75 85kDa T&ofco 

10 (8) Km^tt : 49. 7mM D-iOHi— X 
fi^(pl)tt, #5 4. 4T*ofc. 

15 do) m.mm : TiB-r-ssttSfl^^fe 1 fc, mm& \m <D&mn®&mnv. 

m&JS< *>(Ag\ Cu z \ Hg M ) Tf»< BfSn,- 1, 10-7it>hn'J>, ^n7 
20 >, Mn 2+ T 60S!^-hia#Sn^: o 

(11) : 7? t>7f->'7?i' l^^K 

ttBaeis^si ^ - x j^tk^^^ © 7 s y mi3^j*3 «k utn £ n - h t * ate . 
frmmm*£M^mu*E.m~?$>n\z&< , ^^^^ »*u< 

30 ttfctt, T97508J «htfr£2n, afe&ff AftiUftlRtt^W^EBf #fl : £*l«K'fe 
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y$-\Z, FERM BP-08578 t l/T#K$tlte«^**d£ffl UT%>«fcVi. R«ff6fftt 
5 £o 

2. FERM BP-08578 ©@##J&ft 

(1) MttttK : tf^b • v*** h D-X»^««±T4f Ufc*Iflc©)tfit 

*rr*. »#©«*#«£ ®&© 
15 3§w©^j&«#-e>n-f , »«^*itfWBiPo#ft , b*6n&i». 

(2) =&igifcT?<D£W#t11 : £T©*5e«Jft±fc*V>T*;fettSl»^tt. » + 
ttafe^M-r^. h • r+X hn-**^JS»JS*T?tt&efi*»&tt6©M 
tfeSItS. ^W^ + S^-t?. 25*C 1 jir5^^^©n P--«^^ h • ^^7. 

20 hn-xfeil/t- h 5 — 30 mm A> £> 35mm, ^x^xsg^igift 

TttltS 37mm *>6 38mm #r- h • *r*7» h p — 

fee «SI2aM«ST©lB#:^6tt»^ ; ?«§«:^©^*»'ir©»J«tt*6n , r, j# 

25 



3. FERM BP-08578 ©#3i^l$!&ifc 

30 



• 
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&±©ttRK:*tJ€r*f6«**T*S T97508J ^-^X7-X, Vvb>. 

7.^;W^;W7> (Aspergillus) H i***Sftfc. $ 5 fc, 

5 BLAST mm^m^n-oTco ? J A DNA $f>yi/-httT, PCRffilCkO 18s 
rDNA 7 7^^>h©«§«ftff-3fc«, *8S8bfc PCR g«©E7U«#ttbfc. gifet 
©i&g@B?iJ£ GenBank (GenBank/EMBL/DDBJ BR DNA E*l 5*- jj* SUMTr 
Ztctb, BLAST (Alt schul et al. . 1997) «fc*fcRtt*ft**frofc*t*, «*K# 
T97508J TX^JU^;i/X • rUV 7. (Aspergillus terreus) C fc*»WS 



->oL^a-x, x*7.hl>>\ -t U 

tt«i> ^7h>> g£#x^x, tfx+^, 3->xf^yj*-^ 

25 T**. 

p h 5 «ko pB 8 ©«HT?ff o<D^m±L^o mmnmit 2 a^e> 4 b©$bh*« 



10 



15 
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ftvm&nvmgirtmmmT'gz* z\<dx&£\$. m^m^mm^ m 
^^mmm^mif)vn-7,myammmit, mm. mmitm. mm. ^*>&m?u 

ins^^-enrs. mm^mzitm \zmm^u<. m>w®m\z&-?Tb£<. mm® 
is *i%mM&?z£5te®fe®m*ffimmt&mf3Lii\zj:-ix>bft5 

^#£^#81, &i&tea<Dftmmiz£r)ffi3xVTmmwi%:mz>z\£\z&*)ft ? z\ 
20 t^Tts, mrc, wfcte\zmm2nrzffimmi£&m>f)i<^-7>i$i7kmBm<D®u 
it. ±tz<Dmmm*mzmm®mfe*m®te£<Dmmfflt£%\zmwvrz(D%, * 

\z\z. mm®£te&m®te£<DwmM£t%\zmwvfz<Di5, ^uE^rnxx. ® 
25 fofrzmffitsntzffimmm&m?)in-xffl.frmmm£%w*\zftm2nrcffiBm 
&^m?)vn-7,M7kmwm<Dm^*-mzmm^%^mf££x*fto z. 

30 toi±^dt{3J:-3Ti^g3-e#-5 0 
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15 *»*©Stt«ftfc*v>Ttt, &@lii§£, &&V<\±mnm 0. 1-1 unit/ml fc 
&5«fc5l:SStUtTfflV^. ^iiciiffittift (unit)« 1 ^fflfc 1 

umol ©^;Va-X*l6fls*rs#*fl&ttT**. *56W©»»*IS^S!^3— X 

ffiiTK^^^©^^^^^, #©75*£-e«a?£T#£. 

(i) »*«ttaj£8:-l 

20 0. 1M U >**U £A««J*(pH7. 0)1. Oil, 1. OH D-iOm — X 1.0ml, 3mM 2, 6- 
^^ao7i;-M>H7i;-JM6HT DCIP tVi5)0. lml, 3mM 1-* h^v— 
5-*=?)V7 L.t^frVDV? zl^ h 0.2ml, * 0.65ml & 3ml (ft 

es^ icm) i-^sjnu ist^*^y- tt##ftft*§H:nz>.y h lt 37t;T 5 #f?g 

•f S^^^ 0. 05ml &mi}U'&s DCIP © 600nm fc&tt&©ft^<ft 

25 (AABS/min) *aU£f*. DCIP © pH7. 0 fcfcW-fc^HftftflMRS 16. 3x IO'cht'IT 1 
£b, 1 #MK: Umol © DCIP #a^sn*»*Stt#£K«fctt»*flH4 lunit 



B=^Sm < unit/ml >= 



-AABS 



x 
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(in 

1. OM U >m% U V&Mffim (pH7. 0) 3. 4m K 1. OM D-^PD-X 0. lmK 20mM 
DCIP 86. 6m 1 £ 37*CT 5 £|BW ht> 0. 01ml ^^inbTlt^ 

5 ftfflE.J&& lOO'CT 3 a-|BW >3r a.^— h US^$Ml/fc. lOOmM 
^'Jy> • thU ^i^MWIS (pH13. 0) 0.19ml, 2. ON jjcfcflsfcUtfA 0.01ml 
Ml, 10 #FpK M, Jgifc*© D-^;P3>M£ \)->f )Vn ; - 8 - 

52 h >Ktitfc^> lOOmM h U* • *fc««SUpH7. 5) 0. 39mk 1. ON 

o.oimi *^tnu, ph s+ttfcbfc. j^*© \>->?)V3>n*i v-y)V3>m/d-tf 

)Vn;-8-?9 V > feM^ry h K— U ># — • Att«) fc«fc B Mbit. 

i $nwic lwmoi © \>-if)vn;-8-?>7 v >&£.j&T2>Bmm&&$znto\z&mm 

lunit J-8-*7>7 b ><D±f&mft Z&Bmm 

%mm^&®\z&&rzffiwm®&m?)vn-xB*mwmf)W$iV<. m\z. * 
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5 

^^Sii^^MU, C 0«i*±K« UT«*tt*»f fctftlJcS* t«f 
y -y- S fl= S3 -r £ c £ & T # £ . 

20 

T5ft*«Rtl/T, «Att, 2002-526759 fc*tf5ftfc« : f-fcM:*>ftfc» 
;t-f *-fe>U-»4, £tifi&:7x U ^7>itts 'J ('\*U-~>7y «fc (III) 16* U 

i/*i/*»««)*i*»^si^3-7»**»*ia7xij ->7>-fb* u 

30 2-500mM. ckO»SU<tt 30-100mM tMmm^m V» , J:0^S^< D-^;W 



WO 2004/058958 



PCT/JP2003/016603 



39 

3-x*an£f s^pJtiB-ei&s. ttwomttte* mmurn. mfefc-gt®, a 

5 

mmm 



mmm i 
mnmm 97508 «©i^^ 

15 

•?vti-mmmm#:m)Q. 5*, z?*z/v& (j-xy^^xzitmx). \% 

£Q!&Z>mM(m- 0) 100ml £ 500ml ^<Z)ig^7 ^ X 3 KAtu 121<CT 20 

ML, ?$£P^ Jg^^n Ki^m^** 97508 — fi&Jfi&aL, SO'CT 88 B# 

20 f^mis^lt, mwwvmtgmmtvrc. mmtmm<Dm^^r^^mm\zmm 
mzmtiahtzigma £ 5L^©v^-7 7-*>*-KAn, 121^-zf 30 #F^m 
ftipgL i?*-7 T-*>*-\zmm<Dmi&mm* 40mi sti, 28 t CT3if$ 

a^£&5Mfc*8^J£^;!rabfcigiei i6ol & 2ool^s<d>^-:7 7-*>^ 
25 -tcAn, mt-e 20 »Miii/T^ufc©^, Htfi3©ta^#is i. 6L &mmi>. 



30 



^JfiM 2 
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uTox^y? 2. i~2.5 ic«ko*i»*»^a^;u3-xitt**»**mfiufc. 
2. i. mm : 

mmm i ieoL *®Lftmmm K«j3> 2^v ? o--;pj ($ u#7*lss) 

2. 2. Butyl -TOYOPEARL650M(*V-a«) fc<k*»« (« 1 0) : 

WIBM^^^S, 65% f§*Plii!E^7> ; E-*A$npH7. 5) \Z?3.Z>£5 \zmW4k. £ 

>Mm\s±m zntc 65% mmry^-uA^^ts 20m u >»*u 

(pH7. 5) T^J&VliflS Lfc Butyl -TOYOPEARL 6 5 OM # 9 A (tt S 4. 7cmXiti$ 7. 7cm) \Z, 

30* MT^n^ AS^t* 20mM U >K* >J A«*»UpH7. 5) 7? H 

TiSttiB Raff*** 6 20mM 'J >M% U £ AifS (pH7. 5) 

2. 3. DEAE— b ^d77-f > A-500 (^-fb^X^^tM) lc£3i|#S5 : 
15 tt1KS&B&&IB*MftiBIK r^ijn>2 ; E5?a-;H tMU, IK^m 15mM h 
• *»*«*(PH8.5) iVW-fbS^fc. DEAE— fe^P o y 
7-4 > A-500 #7 A (Its 4. 7cmxii5$ 5. 2cm) fc d <Dj!#£jlf&b, ^ffi$c£^s£> 
fc. 

2.4. Batyl-TOYOPEARL650M(3ftV-tt«)fc«fc*»«(* 2®) : 

20 sfriB^ai^s, 65% mnammyy^-u^mim. 5) fc^sj; -sizMfif*, 

»il±»i«&. 65% I^t7 >^E-tf &*<£ts 20mM U^iJ'J^AlW 
(pH7. 5)T^Je>¥^^bfe Butyl-TOYOPEARL650M (iftg 4. 7cmxK£ 3. 6cm) \Z. 

z\<D±m^mmhxmm^^m^^tz, ^tsy^^nmmm^^w^rz<D%, 30% 

mnTy^-VAtt^tS 20mM U >a*U A«am(pH7.5)T»*S»tti3-frT 
25 m&W#&M®t£o 

2.5. TSKgel G3000SWOICV— *fc«) Hi^M : 

«HBSttH»*^>'>;wffifflt*» ; Ey3.-Ji' rACP-ooi3j oi&tej&iiittSS) 7? 

iglfigL, J&l&^O. 2M £fc-*-hU*A£^tf 50mM U U * (pH5. 5) £ 

¥*flsattfc. t»E«««tT?¥«flsUfc TSKgel G3000SW (HLfl 2. l5cmXiS| $ 60cm) 
30 fc, ClOH^&ii^b, Ria«atT?»***ffiS*igttlH»*»JRUfc. 
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h'J^X 10(7 5n>*I:tt)T!«M8U R%&50nM #X>& • U >Wi1- h 
V01*&mm (pH5. 5) KfB&bfc. #e»nfc^#tt> Jtf&te&l l, I00unit/mg-?i&<9> 

5 

*JS#J 3 

10 Mtt, ph, sr/t ph, mmum. mm&mm. mmmmm. K^m. mmm 

3. 1. f^fflte : 

mWM^mif)Vn-7.U^WM^:. 8. 66mM DCIP #ftTT 500mM D-^^n- 

z>Mm~r?&z> ztfimz friz-fritz. 

3. 2. S3! pH : 

20 (pH4. 0-5. 5), D >tt*MJ#Att«SUpH6. 5-7. 5), MJ * • £K««»MpH8. 0~ 

9. o)t»u<u^'j • mj (pH9. 5-10. o) (^mmmthnm 

ST 17mM) fcjlJtg#^^T, »*nH4«fe«-2 £H*©2r8sT«*fc pHttfc* 

*lft7R£l£St<DMjl pH «, 7. 0-9. OTSofc. 
25 3. 3. pH : 

ttwatt^ffl^wa— *jb7K*»*s» **nen somM mm<Dmmm, tfs.t>% 

?3L>M - »J >tt^HJ (pH3. 2-6.4) , U 'J (pH6. 3- 

6. 9), MJ7. • tt&Mtt(pH7. 3-8. 6)&J:tf^U >> ' 7kWtlk± b U 
(pH9. 1-11. 4) 40"CT 60 #WHfti*U;fc«K» iSttSB£#ft-l 

30 Ufc (HI 2). ffi&mm&Mffr 
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a-xK**iMi©5fej£ ph«, 4. 5~s. s-e&^fc. 

3. 4. : 

(pH5. 5)fc»#U ±IB©iSttaij£^-l K«kD 30 < C~62'C *-C©«B8T?»*ffitt 
5 : S»j£bfc (B 3). -£©&*> W»*tt-&ffl^;W3-Xltt**»*©5M*tt» 

3. 5. fiS^Stt : 

ffimmm&Mif)v*-xiBt.7k.%mm* somM *x>^- u>»±i-u^a««« 

(pH5. 5) OX<£D 55"C * T©Vi < ^©iftSET 15 a-WfiUebfc©^ , 

10 Mj^^m i •vmmm^m^.v, mmm^m^m^^mvrz m 4). 

o*ct? 15 #rafiu*bfcu#©**jste*& imtvxnmv 

3.6. &Jf4#Ste£<ktf Kmfit : 

^SI (V^-Ttlfe^iiS 333mM, D-tnh't-xa 193mM, D- h V A P -7>*5 

D-77^;-xa i2imM)^^fflb, fc«iott»*©»*»tt* 

Stetttt*ftK:S**r*ffi*Mt£bT* 1 fc^bfc. 
20 *&ra«K:» V-tf)lzi— 7.&£lt^)lh — Xlz^>\,^T ^tn^WfeMg. 550mM 35 J: 
lOOmM © 2 fflHi£iS:5£b, fflttEfcte «*iSte> £«H£b&. tir&tt 

l5t^Mb^o&. KB*© Kutttt* D-y;m-*fc**b, 49. 7mM-?ifeo 
30 fee 
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«1 



D-tr x 


100 


2-T f 7j-^->-D-^ JUa— X 


48 


D-^F-vP— X 


9. 1 


D-TW— X 


2. 8 


i,5-7>tKP-D-<f;u*>i — ;u 


2 


D-fePbf;*-— X 


2 


D-hU/\P— X 


1. 7 


t;ui — x 


1. 4 




1. 2 


D-y;u=i— X-6-'J>lt 


1. 1 


D-7JU£! X 


0. 86 


L-T^tV— X 


0. 1> 


7<7h-X 


0. 1> 


D-VJUbfl — )l> 


0. 1> 




0. 1> 


x^n— x 


0. 1> 


D-v>— I — ;u 


0. 1> 


L-VJUtI*— X 


0. 1> 


D-'Jt|?— X 


0. 1> 


L-7Ay- X 


0. 1> 


D-y^n— X-1-'J>^ 


0. 1> 


D-^^-ry— x 


0. 1> 




0. 1> 




0. 1> 



^2 



(mM) <%) 



5 



D-$Om-x 


5 5 0 


1 0 0 




vju 1 — X 


5 5 0 


2. 


8 


d-^;i>zi--x 


1 0 0 


1 0 0 




t;H — x 


1 0 0 


0. 


5 



3.7. ft=?*&*LT*V73.— y h^ft : 
mmmm&Mtf)Vn-XWL*mBM&. 0. 2M NaCl tfftl 50mM U>1*U9A 

mmm mi. 5) &«j*Bt;:iiiiii$r^£&ffl ut TSKgei-3ooosw(it^ 

10 0. 75cmXfi£ 60cm, *V-4t« KT^tfbfc. Ul>^J« 
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130kDa T&o&o 12. 5X # ] ) 7 & ] J )V7 S. Y- fr^fcR b Laemmli e>©73& 
(Nature (1970) 227: 680-685) tCt^V^ c <D%m<DmWM^mif )Vn — 7,Ui^ 

mrnM* sds-^'j ))vm Y¥)VM%^Wi (sds-page) \zmntco ^mmzz 

3. 8. MJU 

?£M]5£75&-1 lmM (ift^i^Hg 3 ©#«^1)D^)* IS* 

icfcuffofc. n*fjiBKte*fr*t*»*flH*tt* 100% iix, -tn^noasintt 
*inAfc*-&©*i#«tt«fc*#BaKfc©!i^*ifi#«i*«) tit. ^©^m> * 

£fc, tfraB©?£ttaiJ6:#fe-l fc£V*T, -en-^n^JSS^ lmM, 5mM, lOmM, 
15 25mM &£X$ 50mM \Zts.2> £ 5 fc* * 7 -;Hc*»Ufc 1, 10-7xt>hnU 

.Kfl&v>as&Lfc. RjfcJM-ttra^y-Jwa^f nfcKM iox(v/v)-c 

feofc. ffi14Sa^^^-l C, KiAtf 10X(v/v)te&*«k"3fc:**/- 

;n£**nbT«j£Sfro;fc. £flH£* 4 fc^bfco *•©»*, i, io-7it>hn 
20 U >fc<k-5lfl#8ft*tt, 1, 10-7it>haiJ>^, ftttK& lmM ~C 62. OX, 5mMlr 
76JK, 10mMT85X, 25mMT91X, 50mM T 95% fc**»o (^3). 

TS&O, S&jH-r (Ag\ Cu 2+ *J;^ Hg u )-eSfc!t< , l, 10-7it>hniJ 

25 
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^3 





mm®& (%) 








0 




5.0 


NaM 3 


0 


K 'J h>X-100 


6.2 


ZnCI 2 


0 


CoCl a 


7.0 


AICI 3 


0 




8.1 




0 




8.5 


EDTA 


0.4 


3- KM 


9.5 


CdCI 2 


0.8 




9.8 


LiCI 


• 0.9 


2,2 , -fcffcTy S?> 


10.8 




i.i 


8-^y iV-^ 


13.9 


H 2 0 2 


1.7 


KCN 


14.5 




1.8 


NIC l 2 


16.5 




1.9 


FeCI, 


25.0 


NaCI 


Z5 




26.2 




Z5 


TO VJ-)l> 


29.0 


BaCI 2 


2.6 


2-" hP 


44.3 


PbCI 2 


Z7 


SnCI 2 


45.5 


MgCI 2 


Z8 




49.0 




3.4 


1,10-7x^"> kp y > 


62.0 


V?P-fe'J> 


3.6 


7*P77lf> 


6Z0 


DL-^- 5 > 


4.3 


MnCI 2 


75.5 




5.6 


AaN0 3 


99. 4 




5.6 


Cuci 2 


100 


CaCI 2 


5.7 


HgCI 2 


100 
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3t4 



1, 1 0-7it> my>*M (mM) 


RHttttS: (%) 


0 


0 


5 0 


9 5 


2 5 


9 1 


1 0 


8 5 


5 


7 6 



3. 9. HIf §|l . 

3tMSff^fcti5, 385nm 465nm ^^86 ^n^©JR@^:^M^Snfc<fc D 

fc&ofc. Z.*l<b(DM.W.M*\* FAD FAD ©^.JnA&^filK 

10 

15 StfBO^B^J 2 T^MLfcffStMi* 97508 ^ft^Wffi^miS'&M^^n-T.JiKTK 
^P^^^ffiU, 1 \ZtetfZ> 333mM d-iffrn -7, 0.333 6 

33mM (Digs© v-?)in-x\zftKTmmvrcm&<Dmftm(DM'j>mm&mfevfro 

D-^;^-A©It^, 0. 333mM, 0. 5mM, ImM, 2mM, 5mM. 6. 67mtL lOmM, 

20mM, 3zm(D&nm\z&vz>%iytm&<b*m%.\stz. M&mmzm 5 \ztk?* 
20 ^<Dm&> Wimn mmm^n 1=0.997) ;W/&T#fc. ^n«to, m^^^-^m 
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mmm 5 

ttlBOHlkM 2 Ti|f§SLfc^feM1* 97508 #S#©tt#**fr&ffl^»:3 — ;*JI»* 

3.4U sH^-ftsufc^^v #>(GC)««*fflv»T, sou *rr 

5JSg®tfE<ii£3!!l?£Lfc. mm-t)V*\Z. lOOmM U h U VJxKv 7 T — 

(pH7. 0)2. 7ml 1M A+lf^Ty' * (III) U 9 A (7 x U ~>7 U t> 

A) 0.3ml *«SiBLfc. GC«S*#5r>S/gX^y h BAS100B/W(BAS«)tC 

*4fci*^J»««K5*bT+500iY*fiJJnbfc. in60»C 1M D-£Om — 

3o^i ssinu £##a©«ift«&iiij£Lfc. mizmmo m d-^;p 

lf)V=i-7,mmm 10, 20, 30, 40mM) t^LT^n y ttMtfft* 

15 (0 6)„ zn&v*mw(offiwmM&Mt?)in-xj&7kmwmitmmv 

20 

£lfc« 6 

lOOmM U h U V Arty 7 7— (pH7. 0) 2. 4ml :fe<£tf 1M ^'>7/ (III) 

WLtlVOJ* (7i'J ->T>-fb* U 7k»iftO. 3ml £8s*nb, MttfttJtftttffi 

30 )\>x-7>mmm^-cmj£&ft^. «s**fiMfcb;fc. ®ukm*<D?)vn-xmmz. 
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D - if ) V n - x *t £ m pI T? * & £ i: & « £ ft fc . 



20 ©ft ft? fc. 





PCT/JP2003/016603 



WO 2004/058958 



1. tf§t##lETt, ^D-XSttfbraEJfc&ftktttb, vju h-x-\cDf^ 



2. t^stftiiftTt, 4fjW3-x*iifls-r*s*:*ftk«iu, h-x-v©f^ 

io 3. H«K lril© l, lO-7x^->hnU>T 50*K±fi«sn*c:i*1»«i:T** 

3i ic i3 m <d m & m m & m if ) v a - x ua * jr w « . 

15 
20 

8. 7X^J^;PX • tUVX (Aspergillus terreus) A*T?»«»*3H 7 £|Bft 

9. gffcM FERM BP-08578 • <rW7> (Aspergillus terreus) 



5 



30 io. Bt^gt l £ o 5 oDVifn*> i *K:iB«io4iiiji*«f^ai^;u3-^jK7k*»*© 
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5 

11. i J: d 5 ©v>rn*» i R£Gtt©:ttMtt6a^;i,:3~;*H;MEma 

12. Xtti^TtfiKM 11 lcEi(Dii«i. 

10 

13. (Aspergillus terreus) Tfc-SHfjfrB 12 teffifc© 

14. SK**'FERM BP-08578 «D7X^;K;^ - fH)X (Aspergillus 
15 terreus) T&3t»3fc^ 13 ©l&ik^o 

15. M&JM UD5 ©v>-rn*» l«K:ia«©*l»*»^a!y;Wa-^|K**||*o 
Uifi;4f«re*oT» 8»jfcgui«fc0 14 ©vs-fn^ 1 3HclB*©tt£*&i&*L, ^ 

20 <#*fr**l»*IS*a!y;W3-^J!!i**»*©»afi^j*. 

16. ffij&m 1 J;<5 10 o^fti* 1 *fc«*©M»*|*£a!^;io-xK7k*»* 

T 5 £ £ $ t T £ >?)Vn (Dmtt&o 

25 17. ttJlfclRU 7i'J y7>tt^M| 2mM-500mMTffl^<5 d T£ 
16 IB*©*!!^**. 



is. m^m i .to io ®^rn* 1 mizmm<D^mmm^mifjvn-7,m.^mmm 

30 
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19. &m\zmV. 7x'J^5">^«*j*««2iM-500iiMT?fflVi*c:t*»*i:-r* 

20. M£3! 1 «kD 10 ©V>*rftj&> 1 a£fitt®*Mfli^9^;i'3~-.xjn*XB* 



10 
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